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afe >rwi ^ift 

■i ^ to ^ firo *RFrtfe ^1 i 

ym ^rt—cm fi^tt ^rtmtRi t^cm 1 *rtfi * 
fiffliS Pwl-feftW $ ^fe ®1 ^fitf§ *ttfintfi I fifVtfa 
*Uw* ^tfefe 5 ^frott few* $t*fei ficwft toi *finl 
«iwi ft *6 sfcw •fwtft stfon ^tifetferc i 

*rffiTO fi®ft ^frol ^firai #s to 

StSfa fiwm CTI&fl® fawfa 3R*t a o ^ *1W <2frt*t 

*fesfi I *«;TO ‘fife 

<£& *$’, «?, ‘^IfS W efttfe I 8< ‘^tfecTO 

?t3t$fi’ «Wfe ^ I ^Rfit^tktfi <J^F 
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^fi ^f[ *rat® *nrf <srt^ ^ 
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m « ^rfsc^st *ftoj *n i ^ ^ 

V f 4 fwg (TJt?t^t <fftrtl C^t*rtOT* **ft?F! W<J^ I _ 

« ^fira^ srft 5 ? ^ «frtc*nr frorc ^ 

^ ^ *p <frfl» s&ots <rr^re f^tt i ^ 

«fc*ra f%f^ •tfipttCT ^jrocsra ?rt^ 03^ sjT^ffa *ra*i 
jtf*pai <rira ^Prai m *fb 1 

wv ?rt»it?ifw «tfiprrt «tf 5 rcsi *rtsral ^s* stjpr <rft 1 

^51 ^f*nri *»w ^fa« ait, ^mi ^«5 wp\ stfB troiT^l 

«nstnra m fca^tft ^f?w 9$ ! 5 <?|tar *rtft w «}faft 

’rp *rfa ^rija ’T# ntSsi «nf*ni ;rfai 

f «^*c*r ®i^wc“[ \s$ tos fro 

€^<1 fac^-RH 5%^5 *ttf^ I W fare's TO 

Tf^W 5 ^ 'Q «(fifSR fifirti sf^fa ?i**t ^¥l «rrfer^ 1 ^t* *rt aw: 
^ *)<n wtp % 5 »r 5^1 'stsrte *r?rft ^ ^taopr ^tfwi 
■ mi* fiijfwft *$ ^%i >rt^» 5*, ^ ^firaios 1 




? • 





fa « C*R ? * 

lr 

~tfl csv ^finri cwtf '2jm ’ftra «fl i sirs 
•.." 5 ^ 1 ^ CT ftfafl ai?1 TO«WW «CT^*ffafl r 4 TC^ t 5 jrtW 5 

tc*i $ t^fara *fs tom f&car cwfarc a 1* 

«iii faai *\u flfl Tt% ^n ^fareas, w ^tw *i^ww 
" won sff «l i dfarc*t ^rc^t?r mfirtf ^prt 

$ fa®^ *rts trfNl *ttfars *ttra i 

I 

■ ;h& w ^n tfm\ *t? c^r ? 

5 TtW C*H*I S|t 3 f SSfffa fwtl fa’Sftt *l|r 5 •ftfil I ^-RCfl 

iftfafS firs «r»[ 5 tfatfl sit* Tfojfa 5tf«l I «fwr fftfS 

•■*!CT 'SCSI* ^retCf ®^Ff|?l ssTC^Wl f|?l * 1 ^ 5 , < 7 l| *9 *t* 

*P5tre srtw to to fl^n 5jt<ii flu i 

*rw w fom <?r ? 

m #T^it<l JFR? w^ fcfasi fin i wi *rsir? faiv 

s|*ii *irs>1 ®t®i ^fan ‘Di^n ^firai ^ 

ftfas; ? <sitf tori ^Tfrofcl fafafl •srtCT i 


'sift’tfaf '© 3 5 '? ( Specific gravity ) 


firft*! 05\T3 $^ fePffi ^of^l 31 

?r? 


• 4 ^in fafro 5 T«n *rfa i *ra cnw ^csi c^tre i 

( volume ) C«Tff 1 *fef, fa m ®i|cpI 



* f* « (SI ? 

orfta a w wn wwfo stfh efc csn^ 

^%f ?m i 



*j? to i wift ^raro* *jfo 

*»i %*r tflfTO « toto 5T^1 | c^ ^ ^ 

«fwsn$fan stflnrifccfri 

^tn^swr ^ ^ <5f^i 

«tf^C^ 45° 5^? ©fft \3T5l 5^r.5=J v^f^^'l ?n^c^ I 

[ «r®jc* fato* ^ to* 45^1 f^i w 



f% * C^R ? « 

*itcf i wrre aw i **wa tefaa 

«tft *$w sststa Rtwfoa* w* > wro ca*l ^a* to $tw ^ta 

'srtcnfa* w > < 4 a wc*ro *a i a?wa Rtwfa* , w > aai *a» 
c^ta fs?fawa 'srtt*tfaa s a 3 a*a ^nfar® 'amwa siwa 

w fart ca$ fataa jfaara '««rw «w fas ?a t fafataa 
^ ai ^ *$w c*r ^ afo w aacat ^ a^ areai artca i ] 

'sr cmm? mw cm?) '»tt( ®ftm«r wi c^r m 

c<h ? 

^a# ^a ^trrcifa «jr erta sfan ?w aa i ^ «r€l slats ^ 
®w «tw ^t*ta wi t^ta caw ^ a® ca ^ ^rta^taa a^c^a aw 

^ art?w acw «tft i ^ta^taa aassa «w w*wi arrrtw 

TO 3 «ata ^51 *rcs c^tta ai1 


awaaw 

WT 3 i t? c# %s rnfet *rfa ^ir 

mramc^? 

■afcwai uqa^l «ta *rfcf 1 at?a caa, aa^a ^taa^ «ta afcata 
ja*ia <wfri fan 'srtc^ 1 cat akl ata stw, ar$a $acaa «?wa 

1 

«tw m dfaai fcaca ^ftre ntca ai, wrfart ata 1 «ca aft ta «Ta 
a^ apfare ’ttca ^aa caR t^ic^a catena fa^ca atsata aaitat 



f% «c *4 ? 


4t4t4 *it4t4 fetf44l *tt4i 414 i 

^ 444 ^f%n ^41 4 ^ar 4 4$ 4 «fa atcffm srff^gl ^ : 

444 ctfti 4ts, 4 $ <rs sft^ [ fcrfol ^rWCTRf 4$ ^ 
% f4tt4 afei 4t4 ] f*t4lfto?4 *Hh , 4l4tre4 »r?t 44tW4 c4*ft 
ftai *fus C4 Tsit?r wnr Ffn d$f44l ^4t4 *it£4 411 

ft«ipiwtl^ awcra ^t 1 #^ ®N 5ftt 
•^rafeurf? spotsact sfssl stssicsis? 

^ ^4^144 iftnra ffa i om «*<H? 'erttra 

fs? ^tc^ i ft* c 44 *rawnr w '41 #nwi i C4^ ^ m 

ww «*ffir 4tc4 4f44i cm. w:w Fh 4tc4 41 i 

44^4 c? C4 ^4 C4 firsts ^4 4t4 *C4, \5t$tW4 C4? cM 
^C44 3fC44 R4 4^ 4*f44T4 ^4C4t# W.\ f4E*!4 4T4 J ?1 *4tflf? I 


W*f >8 iR*l 
m <?rfti && ? 

4^.1 444 2144 4# 5$4t%, <544 ^5t4 **I C4"t *ff4*t4 « 

( fresh ) %f l «1?t4 44 *{t$TS 4?tsfa 444 apW 4t4l rw*\ 
4tff 41 4t§t '*PS4lf4 ^41 45E5T *tff*ral 4%$ *ltPW, W 3^5 4^5 

W* «rffa*t4 &CS artpw I 41 € «K84tf44 4C4T 4t4t^4 44 s ! 

* 

*rftw; C 4 sf% 4^4 4$45 4 f 44 l 4 f )4 5 C 44 4 ^^ 4 >pS 

4 f% 45 Cf I 4 W 3 R 1 ; 44 OT m C 4 t 41 5^41 I 



fa 'SCHH? 




Dead Sea dead ( ^5 ) ^ C«R ? 

^1 ^ W‘\ % ! tfRH spFfft* H*gfa^ ^ 

sw* *pi antra Hf*iwor *wtcr ^fa?i Ht^sss i f¥i ctr h^ 

91^1 ^?fC« ^|fat| Tf^l *jh«i ^ hi i ^ icw erc>i 
fan fan SCTsI ^91 *F5tt *W ^ CHTHI CT t$tF5 CHtH 

H*f5?r ttfad Hfjfare ntc?r hi i *aforc*t HW3*fc «?NflH ^rl 

’TSft ^tCH T$ p ( Dead sea ) hch I 

"pt f%wi «rtw <pm ? 

wf*fa hti Him ^h w «tj>* *ifipitrt 

ww m *nm fafasi hr i 

sens <4t SffHHtH -3*1 ^mi **tpt'«it* 

fa*m srrfnre ntfa i 5^ Hifaw nfare h*i p*, $h fefare 
^re tfw* h?ch h^i *rfaa i 

»PJ5a wfsj f%Sfl ^t*IS 'S^ltrs 5RI Jfl (PM ? 

CHTHl HFI 9TCH3 HP $H Htfafl HR I HtSJl'SFfll 

ratal hi*i «fa?m ra^i ?jchh i ostpi Hilira 3 rtt^ic»i 

w.^ HIGH BfH CTpffl HtfatH I HFWP *WP HtHl 

5R HR, raCT* HH fettHW HT^R WS FR HI l fctlW 

w^ wp *tr ^rara Hnfwri h^ch, $h ^n hr i sshh <hr w? 

'3HT^C3 fara ^ Hi I 

*i 35 ® 5 i w (p^> <?rffl (pH ? 

. CH HHH H^CS H#R foifal ra *£>? HI, CHHtHHtil 3RtH^ 
Hf p fR f tR fcfafl Ht^HR HCH fJCHH «t»t «ltCH Hfaul < 71 ^ 


fa « <^r r 


b- 

vi c^fli cttvsi p i 'srfop ct *hot p ^ fctfc % ¥i vi 
f*w to, pwtci w vi #5^ri cv*i« vrW« «ipi fci$*i vi 
*rt*rto psp vi p% <ato p* sn i 

^^3 c^t«rr« <^> V?fl *n% «m *itwt ant 

<?h? 

CTt^TSl V*I 3fl PP<J T»t^V1 ( fresh ) ^ v*W «tfl I C^ VIT 

cww t5 ^ ^ pp *wpi t>t$p vi iJtw, ctpct nytm pit^i 
vi Pre ^tcp ^nr ^r- stfhi frtffal vi fc*tni «itp i 

*flH Pcqfwtt PPVP ( Amazon ) sf^s fapfc V pfrftftcVI CT 

pw vtst* TTfc^r. *\ytm cvrtpR Pro $ to fcttfal 

vp cams pep c=rfsn fepr *rto pre i sit ptoP 
par <§P^rl v®i vi p* i fa^ ctPrs qft 

^rsfa «fpn &cb v cpp p *fai c=tri vit pesi i 


n-w p%t <&*t 

w aro* ai pa *nraa to as* m affapt 
ntraa afofoa ala *a ca*a ? 

PlJNVI VPI VI PPfPP P^ I P\ ijVP &5 \CP 
P* par VP* PPTPP VI Sp«l ^f?RH "tfa 5 Pff5 P? %55lv5H 
PW P* ^"ftVTOI 






D 

ntcara %5?f wi m < mara ’ttare %s»i ^1 *K? ^ 

stfa ^ ’rtcs cfcfa^Wai <rftf^ *jfSrai «f*r rtfl nttsw 
*ira ffcn *t^i nrs j (?^ «nj ^ *nnft *rrfet$ i 



(?m ?^C5 ffe ^ C^? ? 

*ct* d mi ?i wcvwn *?i&fvrt 

«RR C 1 ! SSt^T* ^1 *\% I 4^ 

^i -s t w§ s^ri csrc^ ^ ^ i cw w 

fefoii ^st<ra *rtpj w ^1 ^%i 

m ^n m i jr* «rc ^ *rc*w «tft tNh # ^ srtto 

*t%n 5 qiw i 

^teifsw^w? 

, *[^crf stfsrl ^wfh «w ^tfatra ^t^Tc-i «ftw i 
%a=?t!3 RW ^56^!^ igffos =fl VifeuS %55f 

jt"*k 4 «rtfai «rfari wwm ♦tfars ^ i fft* 
<rt^^ «t*rcR *rf% tpt ^^^wrtf^r dw& ^ 
t*iw c*ftc^ ^>n ^ i 


fa « C3*5 ? 


®i^5 < 3*1 ? 

*t?r 5K Mtc^i to %ro ^i to to 
5lft TO ^ %55 m, *\1Wi TOC* ^Tfn^tsfra 

frt'ats srfroi fnftii 5HTs *tfto to \ 

%s3tw «rwm *<3 ^ fet c«ft5i 5t% 53 <35 ? 

*rtorc*r ^tftnra TOt*f ^ M^l ct cwcto TO5 Cto 
mw 5tfro flmh TO *froi ^to? 

«rww ’irto to i ^'©fto toeti d'm to c^fro *itt i 

ftSTfa *Rt %$3tl3 “SfjR ?tSPt 3lCT aw 5f®1 55 

< 3 * 1 ? 

^OlfilfJI *lto 5tC5 “5m TO*T TO El xsff 'S^ 

C^l cftf^ra TO51 ; CT^3) 3G3t* «f®I C^fll Stfec® TO 
51 1 ^to 5ffTOTO TOtt TOt *RR CT^TO TOt* 55 ?faw 

f 55TO CTO fct«l cTO( TO l 

31TO 5^5 $E7I3 5ltS TO*!’! TO 51 ( 

C*l^TO fC?R 55 ^f'Sj 5TO^ TO 51 I 4 f^ 3tTO? 

TO'TOl 3®^ M'SI C5^5® 5JC3t3 53 \}>f3C3 ^3513 C35 333 3i39! 
CTOf TO I 


W*\ ^ 

«f»I frofo <3*1 ? 


3H?WCT CT ^55 TO TO?, c^3 jrfro TO •fTOfit f335 
3fe 51 *ft^C3, CT^t 5fto To 51 I ’®E543 TOj* 3TtC33 TO 



fa 'ec^R ? ii> 

C*13 fafSlPW fa*i3 Rl*3 fafani I 

$ 3 * ^ Ff%l ; 

(*) «rc wi TO ^n 'Q Rt«3* TO <*wfci 

i 

(*) wa fa^Piffi fafei <ro % <jfa3 to 311 
(*t) rtww toto* TOsfa frrsi ^fari w m 

^ to i 

C^fal ^®CrT «rt«* xfttn spot ftps =rl <7H ? 

(3*1 «JFW TO*F1 #BU Btfapfc 3*1 STO $*Br «tfafl 
fed I TO TO TO CTO3 TOf \C5 31 3f*Rl TO3 faffed 5ft 311 
‘<$, W CTO TO 31 TO mi fa^l TO(7ft 3*TO \5t?3 5K, >5|?1 

$fi «rt«3 ftfafl 3ft i 

<?rW3 ^ <?H ? 

C3ftft *9f TOc*1 C*lftft fe*fft TO5 m <ft5 I 

tTO ^t3^i to c 3°. 33C5 3fa i fasnf33<n 3ft f^TO3 

{ Bed oxide of Iron ) < 3 $ ^r<p «rfwl I 3ftp5 ^faW3 

3f*ft1 cq^fs TO TO, 3ft1^ C3ftft TO fafasl TO 

TOI «f 5 i 4 % f 3 *lC 3 3 ftftl TO 3 t 3 f I TO 8 CT* 4 tJHf ^Tf^TSf 

TO 3ft3tt3 c*rftft faf33 ^tfarc^T'Q ^tTO ms rar i cftTO 

c*rftft TO, 3331, 3TO ^wtffa fe*ft 3< 3ftfit3ft mi mTO 

•\ 

TOic^ 1 ^ 3ftfc*i faf33 oifTO vw 311 c*rftft nfas 

fafal3 3ft 31 TOftl 3TOr 33C5 TO 31 I 


t 


fa* <7R ? 




top—to? 

m itsto sffari m w t fa^ to *ifa *f te*\ 

*rtfarl to TO w to to toTO 

<crfare *ttnr 31 i fc*i *f%i |^<ri TOt? TO*i to i 
vnt w*rt ^rt*fa stfTOTO to «rat*|ci s wct atfad «rrfro 

•TOPl^lv $$ I 

i 

Wt ’IW ^ cw ? 

to 5 rt'» sitt 5 * fcw ^ «ito ^ffa ?\\ to TOtc*t «t%i 

cwfn, <u^ TOre c^tw faro ( Cirus) to i ^ ^ tort 

c? to t? < tr®=n * cj^ TOtc? «ffaii «tftr® «rtre i aft 
TO»rt * to tor |wi *fara fctro tosti *t%i c«w ?faTO 
*w ffa *pfafro fas* fail TOj? wfc*ri *rtfait?r to cro 

TO<13! *WHF ^ TO ; (T^Pf 9? I CTO fclTO FtfatTO TOll 

-Sfan tor jfatfafa* to fan TOft TO?1 cTOtTO TO*re>? *r® 
$ftR Ffftfa 5 ? 4^1 W CWfV I C^9 53PWW *ct, TOR 

C*9 5Ci$<J 7f®1 TO I 

WC*I 3?TO» <5tE*l ? 

9PT s?fal TO 991 *9f ’fo® $ifa| TO 9$TO *JrtS TOt3l 

stfafl c^sj toito^ ^ w i ^ ^ top *pt *iwt 
TOl ^fafl *prafc*Rf ^fessitrei 



fa « ? 


io 

to *c*m *i*i 'srfW’it wi? 

^tC5 *TtC*, * ^**1 fctftP® ^ItCTF I 



CT* »pjpy *pR *i#5fat* fasrf^n [ ice bergs ] «tfa^ M *Tfo, 
WJ ifac^ ^C? CT fc*|RRr «mtR m*I? «ttt IWW ^}C5 


CVtH TOC swyc 5WlcW Sr*! cfcferi frira 

^feri cvtoficta *fe TOC <^R ? 

^ pti^flt sntts fa®ra fafl *$$ safari 

RlBtif fto RtRi Tjar <fs«. ^$:*ifa?rl w (R^Nf) *fr tom 












U& ft * c*5 ? 

sifNft *t*i» ctw, % % 5151^3, c 3 fe 33 *rm 

3%i 30 i 



53 f*t 331013 333 ^ ;$Nw o *tf§w <5^3 r. 5 f 3 i 3 i 3 
( Artisan well ) 3>t ?3 I §*03 fora ^51 51&13 %H 5*1*13 
(33) c*3t3 i 

(75t3 W*fC33 ^ *FM cq §5F$t3 WJ 3Tftt3, *^T9t9 *fc"l«fara«, 
C335 <rtsfl 51 3tftra 31 3t*n OC3, •5?C5i3 $t>l 5131 35l5 51 

*\$% %^C33 53 fan §*^C33 m\ *fa« ^3 §f^t3— 01 ^ 
3^3 ^£3 3 *r^ 1 

r W.3f33l 33 5*t *l£33 3 vfl3 O 3 f*I53 TOW §55 I C3^r3) 
* TO 33f*l 331^3, ^ TO TO3 §*l£33 3t'<1 TOtf3« ^93t3 
-5151313 §*03 TO 3 5C3 ^3 C3C3 §3C3 §f^3l 5 § 5131 

33rS §fe fol C5l3l3l3 3# =2Pf3C3 I 



fa * <?R ? it 

*rss stirferi cwi 

c^=t? 

9 ^ ^PR*n 1 ^ fesfa «f99i «rtre i <?i^ni 

^ wt wi ^ 59 i 95 f*R afw 9 tfa?t 9 wt ^ faz^faos 

wi gfa9t 919 ? ^ '5j5'*i 9 ^ i *pi tsi ^ wrfen ctw i 

^ ^Ftda ]fa9i *njS39 ^rShr ajwci c*rfc? 9f9T^9l ^9 
*19 cwt ftutts: ct WKte ifa^l ^19 wn «tw =11 i *r$G 5 * *K*ni 
5 tc*i ^tcfa fara m 4 fwn ^fan •sft ^*i ^ 9 t 9 *tfc 

Slit 5^91 *lfa 9 tt 5 I 


9T^ft? 

**f f& m*rci fw^ 5§9Ttw, 9 ti, fa^ cw 59 s 
^\\ ^wsfa ^ntc*Rf ftsw «ra^5 I $9 f^ 5§c® 9<Nt9 

sfcl 9flt9 *WT® C9 9Tf98fa tlfall fa9tt®, ^t?j| Ffafa^f 

•*wfci 9 ^ *$ stfasrcs i t5iw$ ^rai 9tU'0*i 9fa i 

5r*T 5ft® 5tf§^ « ^faSR *ftft® ^tc?I CW 95 ®t*i9 

^§ «tT>9l C9fat® 59, 9t9? C9»119 ®t5l 59 91 I 9T9.9 9J19- 

sfa f^f-mi 9t9T9 ^ -sfa ®¥t^ ^fara fapw C9^t 9tft® 59 91 I 


9l9t9 e f®S 49 51^19 ®t*t 9fat® faa fafa® ®1C9 9Jt»»fa ^TtC^ I 

■•* ••» ^Oj '{ji l «ff‘>t 




♦ i * 


• • • 


c \°\ ) oo 


»’ 


fa « C^H ? 


••• •, «s „ 

••• ... 4 i, 8 » „ 

^ 'wtf %t^ ^frt^r Htq Htu i 

’tmsfa «jw faprai wra a ’irR 

tfWfo CH ^T*1 TO ^ i djfltw C^F^ 5 ! 5Tf3T RfasR TO TOf «W 

fcfar W CTO *ft3f 'Q HtSlfaH TO I TOS 

sr® ?irm®fa ftfan ^ ^ti orrfapr ^<n hi i 


^ 'S \5H 

# 

*rp®t*r^c*R? 

TO Tft? C3fo sfasi fc*|T9 ^31 CTO, ^^5 

%59f Hfjc^t'5 ftiftrl ^t 3 ! ^fafl ! 

*rapra to ^t®pi <ptoi fctsi CTfsr «bi c^r ? 

etros: toto ctoj tr TO Hasten ^r^fas TO 

TO, WT TO TOl 3&Hl ^TO TO CTO 'TO TO 

*fan ^fani to i ch$ toj «rtfa?ki w TO^ii *?te*r 53 i 

faifa$: CTO ^tc*f fa*H TO. ^tfaltl TO TO, TOTH =<ffa«T 

»iftnti toto wwty^ %w toj to, ffitai ^tcH i chws *nfan»i 

it*! CTO w I 



1* 'Q (PR ? 


«Tt«R <?WlFt <M% TOC’R? 

^tc*t (TltxtOTI TO ’ftftsl *I\ ?6TO I 

>k»t stflTOTO TO (?it $t^f. *£w *Ff?rc$ ffN ^tPt to* 

c*itTO^i3 TOjrtfa *m ^Tfroi sprote §*rm ^d f 

^’t apmr® to $ifTO fe*ror fcfrnr to? tot stfTO* 
%59t to^TO c*ft »]s to to crot ifftn 'sriTO c«ftnr 

TO^fTO 5 srtre i 





WIS ftsjft %’g SRTl <3*? ? 


9it«PH ^tc*t ^tnra TO# 1 ^ fcror «rtffi Ftft*lWRr %5*r 

TO carte c^ic^r ww ^ ffifai to i *rc»t *tfaTO*i TO, • 



ft * ? 


gffa ycx «tw*r wi wfc *tfortw nft«w *nm 

TO, «t®f *fofl TO I ^tT5 WTl ^ 'srf^r 
3 ?H ?STO TO Win Wr TO?I m I *|SC** Tl'ffa ^ 

ftrfwi c^tc^r TOm ftn tot* ■®rm i ft* wra 

TOt* *rc*i TOn ^ m ^fsnri ^ »ito totw 

w crottc* ^ sri i 

tff fMt tots wri «if»wnr to faro tot « 
TOt$m cTOi ^tos to*wto ctosti qc* fasi nc? i c*fo?» fc** 

ftTO 5 toi tojc* ^rf^rc*f §ftsi toto TOrrcra toto *ft 

ss^ nfo im ^i «®E3 *rt?iu jtiw mt* 

«rr«H «rat c^t ? 

*rfc, **, ^snfs ws *finu jtfkm to tfw c^ tow *nro 
ftftsi TO? "sm ft^fai tot toi TOre to* to i ^ m 

ftm WT TOI* ^ ^ I ^ TO TO TO TO|^* *fc* *** 
nfw 3^1 "W5 (71 c^ TOl>f* TOSC5 TOW «tf«1 TO I 4 'Sim 
3R*fS TOft* TOTTS 'Wl *IW TO8 TO! ^d I 

4farastt?i srrigjf fs^§^#} ^Hjsji c^*t ? 

‘TO^T^r ^t£l to TO* ** sstftsl $d, ft* *tSl* TtTOtft 
TOm to ^5tr® art i *15)* TO«f *tTOi ^tftfl, ^ft*l 

$TO* fro? 3RW ^F5 vriW, TO* FtfsTOTSl frfl *TTO c*t 
TO3*> TR *Sf ?fe ftihfl '®TfC>f I *|jnn ^ TO! %5»l *tTO 

*rpi srtfcta ■*rc4 ^tftn fftsi $*w* *w ®d?i to i ‘ ^ <ntnt?i 



fa'etTR? 


aRfst^s sfac® i 'srtcw 5$«t ^ p Rr 

C5tt*r TO Of*ftH I <?^3J ^iTOt ^ 

MTOtCST WftsS <tffa I 

'Sfbwra ait wwa frstra cs% st$, 'stars *rtt 

<?h? 

Mfm frnmire ^■e ^rrtsi ^wi ^ 
^ltf?t C^ «lt%9f ?tTOr w$ ftw* ^ras ^%*i 

^Ftfki *tt^» mc<t i 

sira sras ^Tfaata »ira <asn>i ^Jts ^rts *N ss 
csss? 

fv?TO S5ft*t *PW firfspfc ^ *tWi ^3T?t M'-StK sirn, 

C$T5TO ^»H1 *fl^ft*I *W ^ I 


^f«t% ®a «ira*Fi ^i^iris %ts®s ^js 
'sjr»w?^ state #b it»i <?h ? 


Ttrtn fim 'Wf c«w *fan to T ®rrsrrrw?r ^tui«ww 
*tt« i fro fc*mr ^rffan nfwt aat^ 
f**i $%! '®tf^ri ^d i ^ S5$ srcs* TO’firf , srff*nri ^ti^'Q vsffim 

$d, (Tt^gt ftcs* Ttisn f%f ca 5 ! ?nro i fai ^wti$*tGr to 

%5*f Mt-f 3R*t: M'Ql sfcfl *tre, (Tt^gj ^$**1 

frtel1 



( Stratosphere ) ? 

^ C^TtC^RT f^T ^ feet '‘stfW* 

%pi ^ttRrc* fm c’ftRw ; 3Fsr*r: fc»mr 

C*m ^hrtt ( Absolute Zero ) Rpsrl I ^ wtft 

c*jpi *ra*«f*i ^BtfsPF ^ gt%l c^&l «rWPt 
^?t^rt or i 'stsva *nr stffari ^rtPicsi cwi cm a, ^ ^sm 
%55f® 1 if% <rr^re *rttre RR& Rrai «rfo ^ stft i 

*ra cw*n ^ >«sit^r srtt 5 ? i ^ 

vr *rt^f ?riR h^sj —44 M$t [ tow* *ipwi , srra« 4 « ffeffc 

^ ' 5 rrRp?tc*?f *r* toc* *r?l*i ^%i q«r nt^rw i ^ 
qlijswra ’rShrai cw eiam* ^*nr ^ *rte *fl^T ^\n, f¥% f^iawi* 

( Equator ) fc*fcu ^1 > • I ^ CW ; ^F\ Rw 

RnrcRig ^ftC^ltRp'S 4RH STCS <®RW(I ^tWfoflrs 

^ ^Sf l Wf*f ^tlJgSPf Stratosphere ^ | 


fl* 

«rmi ?tw , rft c^t? 

** 

JCH W TO C-m ^Vl5 ^ l OT TO $*tft (Volatile > 

^«fk ’F&tft ^MitW qftp® ^ I ^iRi m *ft COT 
wft i <ft Wvfl §fki *rw m mm <srfto ^hr<n 
oft. y* *tt^n <itf¥ i <4$ ^ m *& wi TOstw 

csfr to^ ^pifchr c^f to i 






TO;« 

*imi wftirs -=11^ =n c^=t ? 


c*m fafn* ct% 5 %5T, <rofo fe*iw ^tc*ri *tfroi ftrot^n 

* 

«htow cm , toi ^fF® i to^to ct 'mmfa sstro fero 
n%i cro *fiwi to, firofai ^rotora cm fr%i , m hi i c^ 

^ TOtRTO TO, CWfe *R^ Hi | 



>a^t sr*pj< ’Tta &$g *ri ^%l fk ^firai «rtft 
*M *rra? 


>*ra&l c3^ih h*i (ta * *1 ) ^1 Cftfe TO »W 

toI TOlft *ltcsra HlfTO toe* i HC*re 1W *ttc3ra toipw 
I) c5 *ff*c*, aftroa «f ^ fan'sfafl ^r «rtfroi sEtfan 
TO i ^stTO ^ TOr t^sc*m HI HTOt *lTOf toi TOfn 



1%^? 3^551 frtfcf ^?T?f ®t&|?| ^ ?1 FtWt 3tTO ^>t6t 
{piston ) ftwrsta cto*i? fcTOffor ton to? i ?ro 

to s?c?? toj toto ®twi to. s>%® to? ?i ; <nt ^ 
fatoi ?t?? tot «ri? toK to ^ 3? 1 ^tsc? froTOil? 

CTO?? to? ®t? TO*t® ?«to flpi ff5?n froi (Tit *gTO to*i toi ; 
(nt^® ftoTOft fetf?:? «f»r 'ed 1 


TO? 51*1 "3 


nratsa srfsmj Pra ??rs 


TC’WtF® 


TOft®? ^°tt? to? c«wi to c? ti^?j f??i ?tc® 
f??? ?? 1 «nn $t*f® ?rt? <2? topi'sc? TOttw? ftfirat 

'stfc^ i a TOitw? TOt? to? «mt tot® *to §®s TO3? TOf, 

t?T?« ®t? TOw 1 (iit TO® 1 ? ^ ^f?t® TOnrl ^©rs 

?f??l, ^Wpw ftft ?w *? 311 w *fii?i c«nn ®K?? 

<tftoi «rf® ??f tfac® «rt? ?t® cto 1 TO? toff to?i TO? 

m ?fa i 

TO? TO?? TO® ®r£TO to ®tt?? f?t*i? ’i-TO 3 *rfc5 I 
TO?to! ( Sea level ) TO? Ft*f «tf® ^%® (TO *rt® C?? ?fTOl 

c^w f%fro TOt? ^??s && to? «rro f?TO 1 

'TO?! TO!??®: *TOf c? ^ #o f®fa ®tc? m toll TO 3 ? I f%l TOtt® 

ton apf to^i <toi to c? ?® <§Vi to, ®®^ ^ ®tc*f s?? 

tol 1 ®TO 4 TO® ffcf&fo «P[ ^f 5 c® TO 3 ? I 


fo « <?R? 


to ^ nfod cto fsrfo fo ^fortn w 

« S H to nt'eifi ntt hi, to* nfto % fore ^ 51 

■ 

toft nft to* to Fftft *ffolt*l cto 

«ftttn M nre to ntn, to to ^ ^ i ^ to 

to ffc? to'Q ntfori nft i ®nn to ^n*t® f®fetn toi 
m hi. to ^5T cn^ to ercton ^ i 

«<fcs*r *ftSl totft ( boiler ) nf&H *Ht* I H* totft* Wfo"1 

nt% =n toft, to<? Unfasten* to ^f% *tft; to ton 
^ to-e $ft *tft i ntto®; toftnn to 4n*r® fto 
to’srl cn^t ntre i ^tc® ntc^n *rfo ^f% *tft, uw* 
tono wn * 5 * nft ^r hi i 


iftfPtfo 


^rwro f*wft *b <s* t 


ntnHton to*ft m ftftfcfcn to hh sfcrl to 1 ^ *w to® 
tom c^ toftfl totft nwfc tow to*sR %ft nto tort 
®ftc®mfni ^Rgcn toton to ^ toil to nn. <?& 
^ toton *tfihrw« to i *rr®Hi nftsjto tonl foto 

< *N 

%*r tokens *i®ft nri>, <?fo?* tom ntfoi ^ 

*t%ton ^®ft toml cto carta foto *itfl *p*i mfnnft cs&i 
to> ch^ tototo* $tto® 5 ? 1 


*8 


fV'QC^R? 



# 

^ fiai frsfes nrf% c^t ? 

HV5\W <3 ^f WW* TO ^TO, C’flfa ’siTO CTO f¥^ *fSl 
TO 5»i i it f ^ wf *T4fa-ft-«wfor TO *w8t 

TO’Ffa^ «tfI TO ^81 ^Ttf%<ll ^TOt<! f-WlSt Ftfwl C*pf«!*1 

'srf^^OT OTTO ?w OT I TO *tfWTB ^TO ^TOtfB ftfwfl 

# 

TO I 

?rgfere 9 \fwm i * «wrwrc fn ^rfsrt 

c^? v 

*3iTO fc*t =rt^if%«r fsrf^R *fferi to to £N*i f^TOF to *rf% 
^ i ^ to to tow ^»rf% TOral to ^ i »*fow 




^ nwtfa f*rf=pr *ifwi <SN*i ftw *nt*[ , *rrforo 
i c 7 ?^ w e*t*i crft *ifif^jv ^c*t *tctf «*wfls vw 
ntfe nttfat owi a *rc«r ftfai *w t faw 
<*rtf%£*T arou-wfarow ^®tc^ fnlfai T ®rrf^c^ i Ttf^fS *Sc^i 
3F5 sttf«FC*[ <[f%05 01 fPt CftH farrs 5 ’fitn ^ i 

<ift Tflwfc ;fa1 *tfaW HJ1H CStCT ( man hole ). 

Htfarl toi »wn qra?cfw to? i 

( 1 ) 

^m\ ft? 

a ^OW W©TlW Ht^oni ^ <£& ftpiw C*!1*t *rfa*, Of^ TORT 
■*sp5fa *pr VJ*n I *RHW1 Wtftre ^C5f 'srftltf^TOF 
^ ap* HVj* *ffM% ^“Kc^ fan fc*tfa5 ^t05 \ TO( 

3ff3f Wl ^tCH TJTCH ^ owl ffoK5 I ^h w 

<rfarl m owrw^ *ffa, ofarwt sfal ^^rpffsra *?$ ^r$ i 

^ jf^?i s^rnf f ^ *fire I 

Sffa W1 ^ WR HPt ; ? !1§> 9 (T«Tt'9 \5*R 

«jfip5 Hi I ^ Bffas HTK 4«r*T* OFm to % 

’if®'® | I 

<stf$ hvw ^k &F5 *iT'5i *fan, ^ «tfan ’(fait c*k 

mi I ‘’HWRT *|3H ^fafl *£5H TOW *?& ^fTO 1 

iC’f HW1 4 TT'5l 'S «t*f1 ^5 ?fal 3W(S ^TC«Tl TOBf ^ 

i 4fcpf m to orftro •ft-esi m i ^t%n 
0$ W ^n ^1 ^TJ i 


ft « ? 

*K* TOI ^ <8* C’F'ft'Q ^1 «Stt*fiPf C^ 

wft m nftsr i <5rm* (?fc srtffo §*ra # *fft*i «r»mi ^ ^; 

’srfats 3T5 ^ «fft9i I *Ri ’Tt^l « 'Stfl T5\*\ 

5^51 ^*Rf v£)?p ^53 ^5CT?[ ^ ^ftsT I vifopt flpt fpt *1FB <sfw"*fo 


r 



*ft* Srfttfl I 

*re ftsc 5 * art^l, ^rtft, *tr*nr m *rfwi ^ ’row 

^fts i ^ etc 9 ! ^tc&^H ^ ^tc»i ^ 

<p^ ^C3 *fft*R5 ^ i ^ »w *vra wf ^ 

^%w?r ^Brsftw *ri*rai ^rfwt^r wri ^ft i 

cufow *rtfr iftnl *rrsR 3*iT»itiara vn mftro *itor i c*We 
^tft* »rttc«i to ^ fe*iw ^ > 1^5 ft®i 

^1 ^ft «t?rtf^5 1 <$TO *ra etffts c^tc®r ^rftral ftsl- 



fel Tl ^ ^ TO I ^ SrftTO ^Ffa 

I 

•rtlpi 4* ^tpr ^ to »pjar *tc« fef ^t^r§r toi tfroi cto i 

w ^inc*i wit? *fe® to*ti aw to totoi i 

Rc^t?*! (Explosion) ^ C^I ? 

c^t* c^ro wr *tfetrt tostoto* $fc* 

fc’ifirtro srrffo faro stc*r to ^f?p^ <ytc^ i ’trtn ^IVra 
wts TOt< i ^ ^trt^T «rfsra ^ 5 TO>*t *w ftfro to 

•rfai *tfe zhi vn i c*we <^w« ^trm *t% *^t* to ^ 
•ft «it? «tfro ^fcsf «rtfen TO i sstTO to m^jcto ’^rtc^rtir 

'spftfs f»wt -Wr 3 Tfw ffTtTOTf*fa «rtfror, «pu 

*fel TO?5 4 5TTt>T «sf3rai ^d I 

c*ws <mTO ^toi ^tfi>TO to? toto ^frotfr fef^n 
TO* TO« ftfroi fen ^ €fro fSwTO* TOtc<* *& to?t i 
ferefc «tfOTi*fen ^tf^-s *jcTO w jprw *fei ^f^il few 
toc^t tot I 

TOFttf *ffe*tt^t C^r ? 

feTO* TOW 'stf’TO c^m TOttf « ^TOTfaJ tot* few 
*lf&5 I tstre ^TOR TOt^C 9 ! ^f^FTO TOT ^C® ^feaR Ttfef 
?^rt ^ ftfef® tot* toi «ntcro TO** ?* i **$ 
fera vpt ^ *rro *rjtpra to i ’trfasfa 'TOrcro 

«W ^rfro ^tferl to *tf%^<r ttw ftcro , nwtfro TO *fero 
to »rfe «i*TOf to i 

"ffepp ^tw *iwfel C^«fi fC? f^Pf TOrt TO ^ 
*ltTO TO «ITO «2t^f^5 ^-rntTflj Wl To I 



fa « ? 


*lr 

nfen ? 

^rfafa 6 ! ^*rft TO? stot^R 'Q ;rltdtt*R TO $t «ppta ^rrt>T, 
^ffol*T *JtTOJ sjt{5 'Q ^tfa I *jftot ^ftSf 

,5 ffa^T «( 7 K^f ftfort ^R-fawft* ( carbon-oxide ) ^feRTl 
*TO*I TO TO ^1 %! Tt^lTO totfl m I 

*ttC5t*R[ 55{%s1 ilttctfSR 'Wft fM to 

^sto fitful TO I *ffto 5lt3J CTO?! 

3Ttf5’ -6 Ttfsi I CTOi ^t*BTl lit I 

*W| (M ft to <Pf 

ft) %^f%? 

fa?r$ ^9fvs *phw fw « srora to toe TOtTO s*i *1**1 to i 
carter tTO fto to i fto iprt** TOf i 

(s.) dfe*ra <?tc v f% ? 

C^ v TO C3TO1 TO I fal (S\\ C*ttoTO CTOjSt ^falS 
^5?tft ^ ^i i arwtfc TO <#TO ^fa faw TOt* *tc® t*i 

<2|^v5 3^1 I -Sftlttt ( Graphite ) *lto5 *ft«H TO I t^tre 

ftft ^firai ftfan tot? *ifa® TOn is i tots *tfaRt«i cs% *trfto 

•BH ( soft) C*F5 n 1$ «W TOTS SfsTO ?S itw “t^ 5 ( hard ) c*re N 
IS I 

lifopr TOI1 St$S TOTCS7 CTO fTOl FffstTOI SS 5 TO 
TO is i sitofa tot sfssi iTf&si wi ?? i TOts to ^t 
TO^sto jsifas csfto «tot *r^ is i ^t arfflfcfe* snfr itds 
CTO <■tfcsl tot enftor fosrff is i 


fa « c*w ? 


fWPl (\) 



tea ^1 5? <?H ? 

§f5 fccTO ffepft ^t?f Wl ^ I 

(^ ) Wtfvs Ttfanra ossfa ^iw «TO1 ^1 fafasri m i 
(<r) wtCTt* «tc*r fwflhr tori cro toi 

*tTO fasi% , mte fitora Ff^fai ^1 twi ^rffau 

cwst* cro* '*wrt to ®*fare nt^i i to ^rc cro 
c^^t ^rtt*n *rt«9i to *tfcro f*ra tort 5? tfa *ifa«v 
*w irtfairi '*mu ^firai *ttt* ^n i 




\9» 

«rtwt? fi5 *tt? ? 

*ro c^ft ^fliu ta iftsitw c^f fcfe® TO i 
fas ^ c &i ¥|9f *fan «st®nt*fo qwfc ’ffkft'i ^ftnaw ^ti?Kw 
c#i ?? m #nn cwra w *wti 31 ^%i ^ *tftro *i%i 
TO i ^ *f$t ' s ro|^re ftq toi i 


C^f %5 WI C^T ? 


&5PT ?fe5tCTR N « TO t? *1* *fotf ^5 C^ *tf*TO 
i ^fTOPW >itTOT ^ *15 % #nrt' c^ 

i£)^ 5%! t§C<5 I 


% 

*its c&\ '^mi mwn C5*i % wi c^t ? 


^rt? c^i TO*rl c^i t5 c^ti *ffiro 
«*%!* ^ *wwi TO c^wg TOri cro % to* *ra; <m *tts 

cH?f to§ri TO *f*rai % TO *11 


^tcfet ft srtte fferta ^*f ^ 

*T 85 t 55 C^SJ ? 

^ JflTO CTO^n TOiS *TO ^fwl CTO1 *1 
*FT ^TO ^ *pfe TO an I TO1 *1 *tfe CTOl TO§$ 
*lfal %| ^f 5 fB *§ ^TMTt* I 



ft « ? 





"Pf ’flt (?R f 

c^u ftfom artstro c?^ #ire *rrta$, cu^ 
q*R View *t^rt *rtfon «rw ot, wt ^t*rai «w 'sftre ntt i 
cu^rt ^5 efifer %tre c^% ti m *t«i vtw i 

t<f® 'SIC'W ^ fCS 'STW5 (3% *Pf 

C^ft ' 5 TtTf\5 ^f3C3T, <7{&| ^tf*tC'$ «rr^F I 

^JNK»T 0>§ l ^NtF$ *(<^B s»tff ^f»nit ^ $tFt fa* ^2Jf* 
*1*1 ^RT| *tC*t ; *1^ ^5 <T5 CU^ <W ■Rf« C^*fl *1 I 


fa « C*R ? 


VS* 



<3?M %l 3«t1 35%*! 'sfe'5 

nt'esi *rfet c 3 *t ? 

^r«c^r cb^ *rtf*CT ^ *w 'sftre *ft«ri *rtt i 

CF^ *it® ^ TO ^n “t1% 38 p I C^W* ^1 

wrfe>5 5t«, CT? fa* 5Tf3i CF$ *|tf*OT ^ *ff%2t^ ^fw 

•fMI I CFfM) ^5 fTO wi ^fa*i cf^ ^d «w 

CBrtft *FF*T *R^sI$$ to CF§ v£f*ire ftratf^s **ft ^5 

cf^q 1% gfifo® •ttfirai to? *nr c*ftefan cw i 
SlfwH^t 53 C^H? 

•rto* c^r, ^55 «rtftc?ra jt^c* *n c^ w tot ernes 
swi s%*i ;?1%5 st*FT«f% *t=i?mr ^31 sis i sure tori ^1*1 
^rtstess s*te3s <#fs sfal ffor ssw ^rfarai 'sftre *it^ i tof^ cro 
*fres w <#rt% 5ttcir dfsrci tton stess s^s *|p^ ^ 
sffl css sf»rai *rfosi sfftre stesqs «ro <j?nrts ^ftre sit i 



remora iitfro ti% *fcri cn^ tai? 

m ^tftnnr m ww ^ ^sl *ic$ i wi ^t%w ^ 
fronr $f*Ri? *w *rtt «w ®pr *f®1 to to i jjfrofa *c*r 
wt^pnr ^tftnra«f%^scw ^5 Ftn tor ^e*i to 

*rfW5 to i »fl^Pf srtw setter spt *f?! TO 'Q *trot arte? ; 

ntfro&i totoi gfrofa *t* to apt *tfws <*rte? i 
srfe^r me* c^testro w v*rafei ^ ^ to to i 

cwtra *f*r ^tc*i *rfft ^tfiral ?l? ? 

C?W ^1 TO TO iTOtt ^ TOC*T ^ TO CF&TO 


















\s$ 


fa « < 7 R f 


c 3 ^ sraj "w p i ^ ^ ^5 ct&«ft crot 

^rtfan Ftfa *rtc*Ri faftre «rtwi c*rai >rrf^ ifai «fW *w 
sn *rrfim «ifa?t *ipp i 

C’tlOTWtWII ^5 ^5 ^WR WtPrttt ^t<R Jfa TOT I 

^ =515?faw ww c*i*r *i%ts ^fai «rw ^rtfann *fti ^rrfS^ 

f*nn c*ttOTWl» wra rfcn ^us *ttra i 


I 


%Rh sfe*r <$^i ^ < 3 *r s "far ** cw ? 

fatenr ^Rtre* c-rcq ^rtfa^si dR fifa«t* 
nfai wi ftfasi ; toi ^np'SPi ^ ^ 

^d i ^rrre «>i ^i«nw* *?$ w i w <tfR dR c&*R ^trs 

* 

vr *ra 57i 5 ph*i w 9tiffafa ^ ^farft »roi ^ra 
m wm ffl, c 3 ^ ^ cfo nfamr tw 15 ^ «*i *nr ^ 1 

































%t»r tea cwre ? 

« 

faTO* cTO* ssHI c*it»i i ^ wmi w fan *rrto 
sfa sjwft fan citfan c 7 ^ fefafa wwi wn i ftw «rp ^twi 
«ric* ^fan qststfcl ^nsrtg *«wfct cwfir to <sts*i to i 
t*i* cwi i fas to 'TOi t? ^ ^toi *Mta^ *rfa 

TO qsfatft TO « c’lW^ftl ^; C 7 ^ TO TO'Q ^S 

"TOt? faTO<J cwfat* TOfafl ^ sfl i 





ft* <?R ? 





s?i3i*rm c¥t3 cwft ffei %i 31 % «rrc*fl 3c<ra 
sol «rtta <?t »rw ^rtcs'ti «rft3 <?# orfas 

®rt«5i 3tn C3*3 ? 

V?ra mw«c®r *w ?f*mi «Tftre '<itre i ^Tfa?t<i *fc r <i 
tjfwimfn* ^ ^twi *iftBi (?it 
^finrt i <?it*ra *m<n *tioti ^rrftms *fw nit i 

TORT ?RCWT 5ffw «(ft**n m TW =n *tfts, *t?l *tt»f * 1 CTI ^ffanin 

^tc^rl CTftra *lt«9l ^5 31 I 

fa%l #1153 fe*IS ^J3 3tft 5 3ft 5 Tl nfwi^rfe 
*fef 1 'Sfffel 3131 C?«mt C353 ? 

^t%n mem mm nrt* *twRF ft»rat nw stmc^ i faftm 

ftEFS *W7 fall m*ri ^ICTI mfa* *Tfa*I (Tt ( Spectrum ) 

*s# *nr ^rmcv5 (Trfa^f5«t^ cn-oft (Indigo ) 4tft ( Violet ) 
( Blue ) ( Green ) •%$ ( Yellow ) n«Fil ( Orange ) 

■6 »rt»I ( Red ) mf C5ttn nc? i tflt ^it^tr tort *raTcnt»f 

<* 

mm sum ^ *tmcs; mms «iit rntwi m *rff farfmn ^itsn 



f* * ? 


SI 

( prism ) srs cTO TOW* ( Medium ) W %} TOI ^ TOl 

*m to* >n^5t *ui *ffon ^ to i 

*thi **** m w ? 

« 

*rnrri cto fafro* fcw *ffari, fr**rt*i c’lt ^tc®n 
TOTE^ cFtw C^tffCT to*i c*it f^f^f *fit I 

^TOTHf TO 3‘t I « CTO f¥=W TO CWfC® j t*Tft dW 
fro f»fsw?l?r $*ra *»%*[ (Tit ftffoft J* ^TCTO C**l*l^ 

TO toR c*f3 i ^f^t ««f»i c^to? ’df^n «ra ; c’it 

<rit aroft to cfft i ‘fltvt to iwn TOtrat ^ 

wd i 

TOrta ^ifinrt «rrta g*h *rfti 

fef=R ' S TT V ©<Ti C<H ? 

jjl^ti ftfros fc*fir Trtr* *nwi *iTto toi TOt fantfl cw 
^farai (nt fafswft *mn own i 

to 3 ^r?t dfroi *\y ^tcro 

CTO TOt f^sTttsI fw« sii I TO TO31 (Tit 

^1 TO C*ft • 

fiffa^ ^dfsT TOfa* ^TOI cm OTI ^f»ral Srtftfl 
^tfro, "stH TOf't^F m Cftfs totri CTtdfa 
5^1 ^fc 5 ! i f^s 3 ^t*ri fs?f*R *&n ’W’ft •ttfcfii ^f^Rit 
s^fal ^tfro TOw’w c 4 R TO& cwf*i tffare *tt^i to \ 






Vflr 

«iwt $tcst ^srj iwi *^J3 *tfm\ 

nf^ <?&© wPrai ^ <?h ? 




^fW ^tC5U W fwl ^^r5 ^tCTl ^tPlCT C^S «tCT ^tC 5 ! f^P 


pfepf <?rWf^$ mft* *fcrl ^toi (w f&ar) r 






to? ^r«rr fan tort* ^tPwnr »ri wPi 
m ?> t?i f^s *rtf??1 •&* ; wi c?t fipjc* tort* c^s? 

rtwi Tff^sl ?t? i sstt «ff??1 *t* i (^ f%3[) 

£rH§ *itfe ^*f wn^\ 3TRfc*T «rffef5 

<?r ? 

*&j ^tcs tort* ^rtf>i?T? w ?mtoi 4* *rto? to i 
C?t \5?C«P? *"*R ^WtPRf 5W *tf5[?|. to®!t* «19^R5 I *?t*N 
5[tc* $£5 4* '2fm >5*C*Rf WT? ( Medium ) ^tH I 4*t 
5TTWI W ^TO ?TC*, TO (Tit TO ®f»l TO C??T? 
s? i fti ?fw c*fa *t?w ^ TOafa wtc? <srfa v£i^ 







8* 


f% 'Qc^r? 


STWTR TOf Nst^l ^ *f%&iR ^ ^tCHJ 

« 

*rf^m* *ff*R#i qcfc i #f wra *mmM «rt i 

vsit ^c*i *rtt*rfa wr qsrwr §ffos, ^c?ra qwj 
<2fm ^un *K»I ‘ 5 tf%’t < *l ^fff?l qtt ; <?& ®?3J 

«R»T »llftf& *r*l 'Q RWCfl f^TC ^ tw cvfttn t 
^TC^ «TfC9ftC^!f ejf^R*! ( Refraction ) | 

^t?f?% 's^wr (sto *it^pi, et$« ?t^5i 

ctf'irs *rt«?ri ^ =n c^t ? 

*rfc*It* <2ff^RC«R TO S5Wt m ’fatU f.Vf*iR I qfw ^*R 

«» *f$to cwt*» N»t5l 3$c*t ^fqrre $?i -at* ® t- sre 

*t#a i 

4^*1 &r ^ra m «r5hf RtHfm «fpi Rtf^m *ife 
f5i*tw *t%3 ?5 i 

<fif*K 5 l ( X-Ray ) 1 % ? 

«rrtt^Nr ^qrf’R 5 ^ f^c®ra *ifoq *tfq?fa 

S S V s 

?fc?r i *rt«ftq«i ^cqR twi c* m*f dfwl fipfirai *rtc*T, *rra ?§c® 

*ttR =T1 ; <?fort *[<tt48 »sqop ( X-Ray ) c. »W *|tnr I ’TfqR'l 
^tr *roi «riql5«R c«w qfqtR *itnr *\ i X-Ray 
CTO ?tvs c«*r qfes *itnr *1, fti *Hr c*q r1%r *tTM; |K«i 
CTOt f%TO* ^sr «T$JC3R ’STOflPfElf ^5 

*rffl qtq i 

^T v f^-C^ ( Cosmic Ray ) f% ? 

^ 3^Rrft»R *t« t$S5 4$ <2t=m f^q*l 'HTCT, m RW1 




* 1 * 1*1 <wf*R X-Bayc*$ to f*FM *tfosft, 

tf 

to x-Eay ^\m to *ft®»n cwr *to *m sfl i to 
Cosmic Bay jret to"t1^, (ft ** ffe $\m TO« ftSTtOT C®W 
*to Ff%m m i 

«rwn sftwf ? 

tol ^I^ICRT to (ftfto (ft (totfj C 5 tw TO 

*r*i c*ftri ctoir *rmi to a situww <n 

*w qton «to ton *ioti ton ^ *fr 

*c* i ^ «nvn<ft ^«i, <®fti *tfWft wi toniw i 

*qjr*f* tot*' *nWn <n tom *nw am a • to 
to toi ^itot m? -nm ton to ^ 

«rt=rnic*f ton ^rw i ^ ^t^ftft toditcsR wraito *ftRR 
«m s • ?rto $nra ^rt*R*ni ^rtra »n*to FRfffti ton 

^f*lTO I tortosi t^R* em todTRsft ttWffi ( First heavi- 
side layer ) 3ft f^R53 I ^R* cto*We qrft K*\ I fifft i • • 

srto to ftft 4 *fB ft* $vr torn* to* *ftto *n tones i 

$3R* irrtdTRsR tofel ( Second heaviside layer ) *fto 

*rin n* i 

^ttoR^R *tl*wn »l^ton ^51 to ton TCT ttto« to 

ton m n i ^ =iRtoR fmft torn* ton wn c*ftfto 

tofot* tod?R®R nnto ftoftl $RH ( Prism ) ^5 *%* 

ton c*ot i ton «wi to* *<i^* 3k ®w *fPnh to 

^'QUft ’Tftl ^t*t“f 3k*4 CWR I 



8% 


« cm ? 


f^57e> 

fwrasTOt TORf wmtwa *tro wtfad t? <Rf*ii 

> ^ 

^TPnn ; wrjri srRrfwc^ froi stem ftsi zbn 
^ ’fro | ^*f ^ts cTOf *F’tntu « C$t5WtPtf* TRP'SW t? TS 

^5 ?3 I C^5r3> '^'5 C^fBf *W ^3 I 

t^je, Wtlpl 'STfCrTt C?f^T3 ^liFFF ®ltS *fW 

*rr«?n ^tac^t ? 

www *\n « wiotri *& *ppj wt^n ^rrc^n c^f^r^rr^ 

*im * 1 ^ sftra *ft$ i ^tc^i ^ (Tick's «rfa ^ «w 5rft«r fa> i 

f<F"$ *Rr «w cnee's *rw ^ jtihri *ttw i <ra 

(«trt ^*r) fc*fni ^fw jiNt *rMfa *fri>, to <?wft 

Htfa* stfto i» ctwo, ^rc^n ^rrf»rai ctfw 
^if^75 i to* *w c’ftfwt? ^ cetc^r wicti wtfaii 

^ff^S I 

'^mpt <?ra *r *r f^tf© f^j«t,5sm?i c^t ? 

► 

www ^ ^c? tawa f^ji< «rrc?F i <rtefros otrs 
TOrcro «tfaro cws w wt* **w& csnrtra* £w> wtw. 
^ (Ti cwc© c?% stw* fw*- <tw TOi wfof^s 5 

|%T^ wa CSRttT® ftf"P3l CWWHT fwro<7 



f* * ? 


SO 

m* ^Ffinri otm •iwfc'fir to cw» 

#? sjWtTO ^ 'stfraH' fatf* ( Spark ) CPI CW, 

wnrai fw^ *f*t i 



fiwsft ^rfet ^1? fttBjl ?n*t?I COH 

^iTl5’I<?H? 

TtfRT C^rpiftw- ^ (Bulb) tom 

«fififcrfo to f^vs^ ?ft^5 *rp *rs? ?rt^, fciforl ^rfp *fori 
*lw Tire* p ?jf^ri or«ii p i ^<5 f%^ «rfre 
^f% v5tw *Tf^ ^*13 »w I fwfa <3Tf$ * 



« 


fa'QC^H? 



*rrtcHH re?i Hen gftfl ^f% *w *tc«t sot ^f3nd 

, H*C«1 ^tfwl I iflt v5TC*f H* S5fH«f%S SStfell *{H 3TT^ ?^¥| $d 

Hflrai *wn *trt i . h* ’stc^ni §hch ^m 4 ! hi «rrfac*t— 


( * ) JHF HtSJI ^%^HH '*ttfHHlHt3i 

*$5S\ *fc|1 H&CH I 


H* *rai Mhch df*Rl ^tf^r^rt hi^t® ntnr i 



(ymft im «tfc* <&* ? 


C^tH VftfW ( Current) <sfra? 5 l*t Hlf^SH fctHt* ^t* 

*tf%sl tf^rl *m ht^h h§ ^1 «ttnr i hi nnfe ^ttor 

nmi «rtfiFC»r *w f*fcw *if»nn h&, tc*i 

ssfsre* cart^ nfara ^mr *w hi hi^hi ^fcrti faftmi nt*; »w 

Ht^PRt C^tH ^ ^ HI HI BJt^H t%l Ht#T® *H«H HtsHtHO «H 
HI I 

?Mt?( fe ’jf^ fruw ? 

WCHl ?8l H%1 ft«R, 5f*!S5 HtCH Hi ; f^ *£51 
^Tl f^J^Ht?r ( Conductor ) ^ | |fe« CHH *£f Hit* i ^ftij 
^CH H{H fgfsRTI CHCH fagT^Hlft 5^1 ^d I 4TOH5 ^f^HtfH 
WITH fHCH CHCHH HWT HtHtH CHCHH f%Wl ^ 3 | 

H%1 H^ HtfHHI ^TtfHHTH H‘< *ftfl ; 'HHTtt CH? ^51 f 
$Nl «(T¥I (shock ) «fofl Ht?|C« *\m\ *\\m JpgH I ^PsH 




ffo ^ fa* 

*n**tc4 sst^l ^pi« c*rrre iwfci vw *Nn \ 

<*rw fswcw* **n ^m-m ^mcti «tt? c«wi i 



















Jtm to fiwfa srfflsflw 

. ^Fttk stfFfcni ( Platform ) ^sj <ff^T^3l C^tC^ *l#l *\VX I 
^ Tf?* I TO %t fro^f *ttR 

^l i to forokHR ^ ^5 fan **i*F ^fa*re *t*i mw 
m, croi *tnra fror^t c^ t&srt *tctor srrstcTO to fan artfifr® 
fan ftftror *w *mr sin 

^*j> ?r®f, ftspft t«jtf? to to tsrfars 'sW't <sta 
srttferi 5Tf©S *tfr® OT ^#91 CWSl 53 <?R ? . 







fa « cm v 


8 S 


«i%i R-rfasi snftc® sfasi m ; c^m* *ifa§ 

’ItW 5fl i ^tsi *1 ^c*i, ^tftre ^’ms *tc*f, nST^BJ »fP*fi 

i 

^t#fa fat*Pf *ffa ’ttt* I 

fac^ srrc^t nwi stTC^i *i«ii 

* 

^ | fa^CT? ^’fFa ^tft ’ITC^ *lfa^ I w CT 

TO?r *nfaw fa-ra *ira i 

CS ftCTK >TB CftS <yrfttj? fwfc? $?tt?rl 

■•IHsr f^> 4fel ^5 ^Tf5l ? 

<*W5l gWPW ^t^C«( W'5'R f*R«fa 4^3[ 3fTl t5 I 

ftsf^tfl'®II3 , Tf«fl ft®r% 5IW? a«gl *Tf3 

=n <3=^ r 

fa^wfalft W Wfo W«f»W *riE* fa^mtw (non¬ 
conductor ) *HfI< CT«I1 ’[ft 5 ? I *OT ®TO >Tl5lSS 5Tft^ 

*itm i <?faa c^'R *itf) tf* vstnr to ^ 

*ltfa cro* w fal *nfa® < lt^?f'Q ^iifa toj *w *m 

=n, TO •ftffevs TO1 ( shock ) ®rn?f ^1 i fai C 2 f^ ^ 

^rtfa faf^l-Ttro* OT^tt^it’i ^ ®t?i «rara ffa^t 

*11% CTO* w fall sntlc® ^nffaw^i fa®r% ( Shock) 

•itflfci ^mn *ifaw i 

ft«r% Wit Wl ^ ? 

to <m< fa) vifir i 

*|?K I»|e^ vm *lt*l1 ( Chemical Sol. of Silver ) i£^ *fttai 

^tfal CTOffe CIIOTI ( Negative pole ) 



fa * chi ? 


8tr 

wm wa i nr=n «j4 *rtw rh fas* hr* *n« fa) 

I?t« ^nferfk ’tfat® C*rtCVIV ( Positive pole ) Jifas 

^ hi i fan?) «m? qjifcrift *tfa* s&m hi •rtww hi fan 



fan, vrt? *rRfir hi *wt«fffa ht fan ?tfo?r ?^n ^rw<r 
^rttfft^f w arcnr to t ^ awtc?* *pc*i fa) m«f Hit* 
HIT^ *f*C* 4*t fa) Htl* *ft3 ?$U5 H *tfolU HIT* ^‘J x *[fa* ?t*I1 

wra ftfam *fHtif hr ft* nfaw i 

turret tmfifc <ii **tfl hti ^ i 

fa ? ’ f ' t * * . * 

' i L ' \ - «■ , 

TO TO 5^fl> WtCTfa ^1 Offfara 

*rt an m i fo* to* ^*ri ^ i &i hr >ifBf, hr »rR rrr 

hr chmi* ^rfcrnfa^® Rsfafai. ^c*i i hr *i "ttv < 4 *£ri 

» 1 R| RtCTtW 4 H*t HI USttn CHI fcfl ^l^tRiltW 

^ftn *§fl*i ^ RfaifcSto *fr to i ^R?n chsi®i 










i. 


?toii rttfa i i£ra to uq^ *prci tartfopn to? f%| 

% *toi nterc srrf i ’nsrfe ^iii (Oslo) totfl ?«nm 

tott?"^t? ^Bw to ^to wf i 

ctpsm ®ifmi asfaw ctf^s nfsal ala; 

(i) 0^2f«t? ? e feai ( Spectrum) tom ?^0f <3M1 

'®rtc^ i 

(*) ^5? 'Q ?to c?* «tm ?j«h» -sww *mr c?we 
sm=n i 

(*) cwr»t? «w ?$c® ?$ fee* ?fihn <rrc* 1 

(8) C?*2f»t3 ft? ?f^5 

(?0 c?to«re ( Sunspot) Jfwum 4?? 

(?) ?E3? I?? "TOW* (Magnetic needle) 

^ tot? *m ^tcs 1 

mtrm tot?" «ww v£iipf& ?^j nrc? srf^cto? ?rt?re ^tow 
>HOTT SRt^ll TO1 *tfal (toltSR I SStfT? *t? ^cttrew? 
£ «f6« c?rt?ra ?ftj ?t?ri ^rms 

mto? 1 fc<s? «rr?tre? *pi -Sr ft^wPr c? ? 1 % f?#K 

sfttoi ^tfl ?*f^3mt? ( Spectro Scope ) WItftC?T *Kfto ^tol <3W1 
Crtsi, C? C?<Ffit«t? 4tt« ?i^ C??t? 3) ft, ^tC\ 5 S '«rfC5Tt^ 

c??l 'srfcw 1 

<mar®n *rrsi ??*? fto 1 c?t? ?t?c? 

CTtotre tonfe topt?*! ?to (Trt^’rtcaf tortfe ’semi 

C?to> ft^ I -ST to*Ft?*l WT ^ «if% ^ C5*f 

vrt«f*r «t5'sc?c^t to ?t?ft ^rr?ptc*r oq^ tot? Ffa»5iJ 
8 






4* 

I ®t 919 TO Ftfo *T® vfa feel *if® %®*f TO* 

SRI^ JrfatlWCTI *lf® ’S’B TOI'SfTO §TO Cflhl W 9$E® fcfatj 
^*rt®f% arc* «w mrlroi «rim® *froi f.spp«i®t9 to ^5 

*rtc*rfaTOTO wr ^ i w >n toto 

jrew* ^ vtM «i« *to*i *fim i c*ftro 

cwa®1 stfSf OP P «CTE*I$ C*?fat® ■'Tt'S^I TO I IS 4 ^ 

^1 ^ «fa® ’item m$® i 


?R| 1 R 

<?ttft^ *l?rf ( Element. ) ft ? 


W ^Wt<t *R*tif»I Jiff *flnt«fa f^CT m fspstl *t8® i TO* 
TOt<$ «f*TO ®tfam «fa® tomi to ct t^i 

-4JR *TO«fa *wt<faTO fviiai *ifr®, ct ^ rtfel wx* CT ^TOrf»l 

*TO ®tfat® toi to i wn ®ta c®cro ^rr^rre® 

’TOrtf^T* *WH ®tfTO1 (Tpfe CTO TOT« StfccstCTR « ^ftlCTR sitPl 

^f 6 ^5 (gas ) TOofl mu, «*fc«f»ITO <TO foft®^ VTO* ^C*t 

stfwro toi to m i ^ 5 ?r *rTO towiPif? csftfro toH tot \ 

4 TOr® *fl|vt CTtfwi^F TO 1 < ^ ^fat® TO 1 fTOtOS TO< mcm ?? 

a^rni'6 *iihi *ifo* ^i fei cTOfare cqtfro totcTO 

( compound ) ^ &U5 ^8* ^fac® TO1 TO ^ I ^TOtfTO’H ^ 

N51TOW ^Stfa ^tPBI fwt «WK I 


CW; 



* > "v t 


mt 

Hydrogen { ) =H 

*' -' ; Carbon {) =C 





Oxygen (^%9R) =0 

Sulpher (itWt! ) = S ^5jffa I 

3? ( Coal gas ) WOT ? 

^ '« ^ttcsicwjra fw* *tl^ i frs* iftttsfot 

^f5pni 1 wra ’tfs'ftr « 

stftstw feBORft Ttsjwc*ra *rf^s fipw qri> i 

fw» trfSw^ , ®rt 3 Rrt aft ^ i 

srasri ^tc& c¥*t ? 

m*r itaft ^ftm c*ri jtwpri «rr* ^a* ^n«rtw 

^; w «jJ?n caftw wn am i 

4Wfo ■^■StTt’T I ^1 1*1 *|ffltf I iftcStCTR *flflC*Nrt 

*il, «ra ^i?ta ml ftftata i ^rsp ^tk <4* wr ^ i 

l?i ^isn«i * TOfirat* «tft stre *n«n arc i 

TO 511 ^fmi ^IfR ( Balloon ) al auptfro ( Zepline ) ^ ^%i' 
ail^TO TOftat* ajaSTH B*1 W I 

C^I C’Ftt SffrMElj! 8FOT ^t^F? <?R1 5S< sft 

<?R? 

ifiwfW ®iai al *m M*& TO. 1RR «ftc»l C*R1 H ^1 \ 
sfBi m«i a ^tehi bb* *rfc2Ri my *rrf^i 

*%i *nn, w fev at^ra cntffa to ittr ^fro can c*ri sire» 
ca a**i to «fga 5*1 it sin an,c*fc to* ^*rm?i to 

lf5al *TW l *fl$**r iww ‘1* B*l* ( Hard Water ) ^1 to l ca 



V 


t* 

C^Rl 3*T’ ( Soft Water ) *%*( ^ fa* 

^1 

’FW* ^ ( Filtered Water ) ^ ‘^’, *st*«1 

‘SfwFtrr ?fas m TOtTO ^1%?1 *tfa* ^sft* *m *r \utft *c«r *m sfl, 
*rc*r $ *W TOt* m*t*w f*fbi aw* *c«ft 

nt«n * 1 * i 

Brora 5n?u «rtpri wfe® ntra f% ? 

qfw ^ crc’t * 11*1 ^TOrt* ^ ot*^ CT'fflrt *t* a 

<$T$T* TO WI ijT* *f*?l *Tf*C*, <TOt* "ptf *sf*FS *fffic* 5(1, TO1 
faw s?c*ra fTO*« wri ^f^cxs *tfac*. ftfac* 5ii i ^fa* §*rra 
^^1 « «stf»rai *rw *** i 

( Alcohol) f% ? 

^ 5}% Ftfc?!, ftfe, «$, fajfft *PS *^*E? 

(still) cu 3*1*1* •ft'«n m i fa m to*i * m 
fare ftiC*CT '©ffal ?m 1 fa *tfa( 5T5^51 to i 3*Wtfa 
'■wtfrv 33 T*T* to *ffa 3*1 *ift sraxsi 13*1 *rfa *fk*i 
W5 ^rtfff CWC?* w f*C*l* ^f\5 2^1 I ISTO'S 3*T 9 ftPT ?Tf3*(^F 
*tt*t*I CW^| f?natEf I 

« 

6TO1* 5 *, t*t*, 3*T*IT* (essence), ^ 3 *x, c^TPR fajtfw 
«Nre *f*re 3*fTO* tiCTOR P I fcw, sfo, *|*1, ^fsf, ^rNl fajtfft 
3*tTO fsixHw «f5rai *ts i 

y]p\ WT =n C*H ? 

^tfawR, ftf»i*t*i farrft *ffa fifSiro 

TO 5(1 *ffa Wl 5(1 I 



Plaster of Paris ? 

fs?TOr ( Sulphate of Calcium ) sttW 

to cW^ri <t? ftf* *finn '•?! toi to i into to* 
•urft to i cwftre fc«m to i *rfro ft-rfori tori 
to ^fro t5 % ^f*nil to* to i ts^w aw efTO Its erarai 
to to^i* toi to i 

Galvanised Iron f^ ? 

c»nffi *if»ra tot* toi ^t$m tot* **rft ^Ffiral «r«ii 

TO I TO C^l TO *T5TO % TO *ff%C^5 *fT* 31 I 

Stainless ( TTfftCS 3TH5 «(EW sjl) Steel 1% ? 

^tc«* vrfSi^s 'SR^tg jtw® ftc^ e cvtfan* soro qr? 

ft*rrt*i *rtc*T N»t^rc^ ^51 *f*re ntw an i 

©51 f%? 

^trsi suitor fa *fa, to t5 *ftroi ^tcro mm 

fBsi (tin ) ;tfTR ,i& sRR !ft^f *5rt$ ***1 *1$ i ^5Tra W *f 
^f?T5l *C* an I 

*rK safest n <?H? 

2tf*5 TOttf *tfo I ^ TOtTO 

aiw i>Rri>fft *rf*rac5 i ^ TMaifetfro TO W TOW TfPl 

to 5^n w§ trffcn m w (M •w#! *ta*i Kbft to i 

«rfin c 5 ^ ? 

TO fro TO^*I f-lf^l *K? I 


es 


fa'SlTR ? 


W 35t?ni1 'Sit? faCTOT 3W7 *fal1 ttftfl VffatfS TO 

sn i w *^fhi ^nnT^i« ^ fetors 3t*t3 <^fa fare* 

3t% ^31 *(C5 i & *ntp6f ^t«Pf c^R TO 

irtfac* «mtt«l Rfa. fa* •tcs i <wtc* c*rn:* *** 

3CT I 

«rfire «t®t ft®i *wK ^tr*i? srra*i ^c?r 

C5R? 

•Wttffa ' s r^Rf facSfCif3 3C3T (71 l>tC*t?f *pC= ! T '5^ ? i ^3^13 faff f,3*t 

35tc*r o\ ^R'Q ftfim ?t¥i rtc*i i , ®tc 5 i?r srtet? ^ ftfwr* 
^tart« <ro i tffa fa 5 ? wfasi *ips i to<3 

^ R^fa srst^tfa *1*1 Ftfir fa* ^sfa*l *F5R 3R ^«n i 

^RR ft? 

*wra «$i, ?ra* 'Q cJTRrRr fastw «rare ^ i 

#t5 ft? 

>rfatTO o . 3i 3tfa c*id? fa *p « c*nfttfaTW *i^r^ 

^rnfafr mto Rtfa arcrs *fircfa 3^ *t«*i *t* i *rt% 

*tc* 3tfa, 'Q CTt®1 ( CTtfauR ) Wlfa* ^3 I 
4T' 3tfa, 9frt*Wt^ ( gas lime ) « sr* 1 ^ftWf^C 5 ^ C3t*®T «WS 

3T® #f5 < Tf'Q3l 3t3 I 

3ift <?rffl ft =n srtftmt %ti? ft t 

srfafr* 3Ttfa<5 faff <Itf6 (Tfftl stcff c*R *$C3 sfl i fas 

SsRI 31 fa^3 ^33 faff 3^ wf*f *iffa* I 





ft? . 

Marsh gas TOl ^ efltt 
«rat* i ^ ’HI 5 ! sit?l ^RT fcftfll ®t%l 

^ ^rr(%9ft , ®rrift *f»rai $d i 4$ m* <*s *\\ c* stfsro 

?1 5*Tt3 To <3 ^d, ajfiral *f%l 

I -ilt 3r® $?tC* ^$TO fa§C^ <tt*l Sfit 

1WTCT *1 ft#* Wtt 4^*1 ^UtOTl cwftrai C^tC^ «* ’flu I fti 

" l 

t*K3 €V *tt^T* *t^ I 

«rf^1%? 

va^ aiTt^ra *mrl, to *rtfB: sift fw *t#c*fe ^» s ^sj 

[ Carbonate of lime ] wl 5C*f i >rfe[twr cwfe, c*fftc® 

“Tt'OTl cn *tf® f5f s?*m sftoa <ptm «rfir f%f$ ^ i 
^ *f??i c^cst **profa appear* 's^pt fan tot «c* «ri 

^1 ^ ^iwn i 

f**lf?[jt ( Methylated Spirit ) 1% ? 

( Alcohol ), fTO^ ^Tl '8 OTtpR ^ ft'tfot 

«rc*rt ^f<rai c^«ti sp i ^ ^c^n? ^hrrsrc^ c*rtre 
Hf^ *f«rai wtw i w$ TOft cTO *tw fare ^ 

*i ^f^ri t?i fw spittra «rc*w wi nos •, c^s^r 
srfatfro’f *tcsi* suites i 

(?PJJIC^ ft? 

*1^ ^ ( gun cotton ) TOl ^PW 'Q ^3t>ftC?ra 

atf^S ^tf>TC^T TOfa *T$ ^ *ffat* 5C*f I ^ ^ZH 



<?R? 


5rr w ^f«nrf *pfare *it*i m i 

c^tcu® n ^ i 

^t®w srmtfea ®rH «rN *iw c^t? 

c^rmi si'st^E^ wra c^t^i *fpi ^ jr"*^ ^tf*wi 

srrofa^ %c^g *w *itsre*f s^ e \^\ 

»rWCT SRprl ^tt§ C^=I ? 

®?c*f jrrrora *ifw ^t*i w 

jfe «t*t ^%i nfSrai qt^re to i w fwfnqfS wn *s$y\ 

5R(9I1 *ffa 3^Tl I 


(Radiu 


M 



J 


( pitchblende ) TO ^ «tvra *fsw •fttf ^.US 
JtfTO nf^TO *ft«3l m I ^ 9 !?tC<f<T C5* fa4fa e f<l ^ vfg 

?ri cm to i c<riwsf c®* f^^*) 4firai« to® w =n1 

«W «W* Wf'S R*f I CSS TOW 

'TOftoi m=n ^ji% $*roni ^i i 

^ <w<Si i»o* ^gtc^r fmrr® wi^t ftt 

^ ?>3 i 


’Ispi ^OT3t c^fts *it«tg ®pi c^ ? 

f%| f*i ’Jii^ i m c*Fti>t§TO *m ^c*re tori 
to srri%in to i aroi *ic?f *tf% nf^n *it??i *rro 








rv 

ct ctfro «w?r ^n i c^sra* wra 



or 

Jfsjc^ tstorcr *f3F?i ?to> toi ^ ; ^:*r “law ^r^5 ?$re 

tTOs TOrcwi vfirat* w i 

'stmt *rrft <?r ? 

^rrc^t ^ *Ft® ^u i ■ 

(*) *rt prt c^fc^s ^ww c^t^if 9 ! fai wi 

*t% ^n fnm ^ ?w i 

( n ) to ST'S! srfasi ctc?* ^st 9 ! ^tfsre <?ni m i 
**nni w *w ^tc?i to (c*rc?a ^ TO) ««n «iW i 

Vtn $F§ TOV *W *f*|F5 TO uj* C3t% vfl^t C«* ^9 i 


ft * <*3[ ? 



lit fat ft?srm 'tt’F %i "win c^f ? 

ijfwn « fame* otc’Rr *j< i fam 

fatter «ftw firciv^PwE to<7i faw mm catw* fit 

fC* I SflCT C*Tft fft vffatt, # tiff Tl Cf3*FStf3i ffBf 
TOW ^rr^cvs *m i <®tstre csrm «? ftw m i <?fa® 
^i iferi fmti»i topi f■m i 

^ e®rtra cwlftcT ti *rf?iapt ^faw 'ifrai vtft c^*f ? 

mprc*t%ff*Rr ^*5jfam ^fesfcsi CTf to« *$if%3l i 

ssvf«ri* mwfa mS-5rfa«fai<! ^ farai Ftmsft 

$§»mf mfas f^ri crow ^»i ft* i 

ftp, c^cf TT'Ol ffirai mn 3f ^fare m$; 
<;?* ^ f*i rnmre v2f^ ?rc mfa? w i ffa 
^ ^ftpi ^T *m ; <?\b& <fafo5? *Rr, CT 

c^Wtu «rr 3$tfa fa«ft ^fare <?r«ri 19 '1 

i 

«it*^i c^fr^ nw ? 

fRlOT CFfTf ^ cmm mtf, 3T3PI <pTl, <ttfaf, 

^s catpR -<^11 t^nfa mm fWtm fTfarai cftc^( *ffan 

r 

cCTW?r fe*tnra *itt5l ««titsi ^ 1 4 $ *ititl c^ f «foi c^ 
^rai fl*i c?fac*> *ftfc sit 1 <?$»» 'Sfwl mmra =11 f ft* 
«iW CV r *rftft? ffcf flffa 313^1 f *1 I C5tW* &13 

■5rj ^<^3 <pfam3 ^ ( Tears Gland ) 3fal31 Jlf-StfRl 

#fa I tft3 ftf m^ffa fa** fa*^ CFfC’Rf ^*>*13 f31 I 
CFtC^3 *tP$1 fsi ftfl C5tC^t3 9 t^ft»t ^31 CW9 I 



fa'8 0*5?? 


certra ftfe 1 ! ?i $1 < 3 % gw <ic® 

<?r? 

F$?! ^T%<!3 fa* ^fac^* 8 fc*|nCT ^1? *tfC* 

<ii^i *fan ffa*ra atf% •srrc^ i t*ra fcvt* *fa^i cm 

sitc^i artc^i ^ui fasrfori *wi i 

•ftOt* fas fail 3TI* ^tfaii *(0S i fa$ ^ifafas 5 

?tfa, '8rl»w ^1 §:c*i ^ c*i site*?! < ltc*t?r c^ ^1 

farl TS& m !?tc* *t^05 *ft£3 ifl I *C*l CStC^TS Sjt 5 ? ^5 «tfal I 



<l> 

Slt^ C®tw <3*( ? 

*tfl^I<5 unfa *1 iJOe 5 *tf fcfctt «Wfa 

*15*1 I 5ft5^ W C*H *m<1 ^!c? ^C<T fa:^ «m*f *f$05 














*9 

i 

mi mml+m 

w sstto 'sifacro* *^1 5?%¥ c*\K tow&i 
c®ftc^ i ^v*to t5 cro ^TOfc*ra ?rtt ^ i 

wr ^cwtf 3 [ tot*i '■tratOTf cto «twt to ,*rf*rai 
tor ftiftii to I 

«rt*si ew*it c?r ? 

c^to toh *trfir a, cwTO to cto tots 

sttftTOs ti c^ to cTO aim i croi TOtora toto 

to i art *froi ■illcw cTOTO faETO 
^c 5 T , Q to «ttfro ®ttfaE3 ntf%^ =ri, wi frfavro ^to <2tt*i 
qttas to i «ff to coffin tj^cTO §ste« toiew* 

TOTO S«fl TO tfE^S ffefavH 5WI ^fcvg I TO) 31 

TO^t afe to i 

^ « «H *T*F C^R ? 

^Pie** to ^ »r^E?ra ^tf%f^E^ «rrto 

TO TO»fl ferfaral *fo| ^^E*I OT€fl I *n-*t 

^fgE^5 ^ (1W ^PfS ^ TOf fpf^trr® ^faTO *F%^Ef I ^51 
TO ?^C*! srr^f TO1 TO l 9 lt" 5 1 To 5 5pfijTO TO ^ 

TO TO I 

<PI% ^ erfst« %m W <3*? ? 

?rf nf^TO *finri fro* toi r jtfsftefa fan <sc*ratsr 
« ^fror* *jf -strop? v& toi, c^fro 

^ ^ i ^ *irt cto»j to *tft|R5 ^jItor *j< ^ to 
# rcf ^ to i 



ct «ra 

TOWfafiral*rtw, w«ftiwf^rai wi 4 wt5wri, 
t® * ^t®T I v^ 3HIWI T5F TOW f*f*H WW CWH 

fflWft Ttf^s w ^tofpf *if*jR5 w i «jfesc*f ewe** ^5Tt?f 

w ^fiiww* ^s mfm wwi *&% *ntPi •tfiw® 
«wra*r ^n m ■, cse^i wit* ^rpi « w q*r, 
^ «*rra t^rtfaiw 'ww ?t% toi utt i 

-rftwn wft ^tf5m c*tw *rf*r i>tt*i *& *fw? *rw 
«tct farft %| ^t% ^; f%i f-r<fl =vtfihri c’tw re* -stw 

Tf%* ^rtw i 

«IW5 ?ftf«IW ?W *IPP C$*t ? 

c?W9 ^W's w^ttw ffcronr *pr 5 $ <«w 6 l ttfssi 
f%?n otcs* fi^sra *w <Fg* ^tfs?r ?frsi «fPnn to i stwft afte 

<iq 5 ^t% ^fSnd 5t^r?l ^t«r c*fTO i vfafTOl *tsl ^ i 

«if%fw *ri^39pj arfrai 3Pt« ?t?n nfe c^n ? 

^TOI *tf*TO *froit "TOWra *lftc?re m P i W ^lITOral 

Wf TO 5 «fW I K& *l%Bl I Ttffcfw *lf?FStW ^ftfiRF 

to to i ^f%tw to *rp *m =vi i ^ 

csrwn f%f^1% ntlw fro* *& to*, w^tot ^rai toto 

TO?«* *tfir i ,3R*t; w w ’■tMri *ifwBr *ttfaw <5rtTO 

«HTO1 ^t^fJ , »^«^ ^fro *jtf% i w^rar ^asfw? *rt cwi 

ct *ifwrt Jfl ^ *t^j« ^r® ^ ^ Hwl to ftcn i 

*ifro ^ i cn^w ftsra w^tsr i 



ft «Caq ? 




ffr® ntor fa* far (? 

ZVS, *t1 ^ftai afaa af ^SJ C^fo ^RlM <T§5 Saimaa 
^TS *W RtaTa Wl ^s WtW ^fat^ afta* v5^R ^ *m qm Rffft 
^d? i 

srifto® c^f <3tN ^tipi fwi fes =rtt ? 

fwra ^tars aft® aT#ta caia STfafac* atta aftrai, 

attire cana r.ara ?^c«r, f«ai cwsai ftcaa i 

HfllWrsI TO tfarfa TO ^tfihrl C5ft«ra Slftw 

C5T«t fori (Sfsi ■'TC® <?R ? 

fair* fififea ?ftre ^a* ar*ta at*a fcfoil ^Rtota c5tta 
rjTf’R-Rt^i csta ^t«ri ^ra i <*ft «flai Vi«i afaata ^a 

a>H afare ata^s a*ta i 

9pri *rft ? 

^ i wttftai caa ca ctoi ataj fattarcs i wt atsta at at^ca <?p* 
f*icwa sfaa aftai c^a ataj staftta, ^ cac^a a*a ^a i 

*rfop oflpi *■nm c^r ? 

aftaia aa a^ta sj^caa 'Srj carca aa? ata^ala ftca* 'Sjaift 1 ® 
ra i a^-ca atata aarratrea ^^>1 c$i> atta i 

C^itC^ (^51 S3 <?R ? 

f5 '9 ftsata atwa% ^aa a^< ■wta a »tca at^a kmvs 
^t»tfaa? ?wi afar® area ai 1 ®tstre csei a*faai *wi afare ?a 1 •«$ 
aa e ftstre atta atfaata cs&ra a*ca c®T® s atft «wa ara i 


. ^8 


« CVf f 


^r*w ftctt* wi 'sjt’T ^flfl ctNct •Hftfi *fiwt* ^ ^st^tv 

( Larynx ) *5 % T\US ; ^ ffiw 4* TO3 

^’TC't^l'QFn ( Vocal Chords ) <53 <5t<5T3Tf% ^tf?C <5 *fTC 8 sfl I <?T^ 3 J 

*ifara«i ^t?nj *W9 ^3 Stfinri ^ %3 «Hr TT% ** I 

W. 8Rrc*fltofa TOrato TOtre *t%?i ^ to %fa Ttffon frot 
«J*C*T5f CTtfel ^T«fR *M1 8tfTO TO I 

otwsi crot* fa qri> m i tos *rc*f *rcw to- 

srt^t 'Q TOC*i%sfa fW TO?*rrs wi *Ffirai am: «rfc^ , ^ 

CT^ctnr toi wrfroi •tc? *1 i 

cwrca >tfrl^r ai^t« 'srcwril ^ <?r ? 

?^#5 fter*i f? i ^snrrsn TO*ltK* c^t^^scn ?rc^^ 

ftfare • B trf%c^r ?*fi ^ i c*forcT c^u <*tffon c*tw 

«t«T *fTOl gfa *fffa* ^pfwi 5l«Pt3 WtfatfTO (Tincture of Iodine) 
aiffitfa C*f« 8 l §f5v5 I 

a» 

%f%^ sn ^ re a f% &reta ? 

*ifr, ^rfa, te?j fartft srrro fcfiw fa<» *rt« ^ i «jt*to 

nlw^ ewm « ^t^l-fvswtfa ( Carbon-di-Oxide ) 

!ifl% *CT fire Wl l ^ ^ firemen at?«l 8Ffil8l fcrTCl 

^rhrftro <srtl topi 35 fiMtwf *rl*t tot i <farc*f fcfro 

m *K 'citt* 8? find ^rwffcTO ^ ^far® 



fa'SC^R ? 


^1 $ wfinn Tit 1 ? ^cr ?rfTOJ *m i TOR 

a sito *f3rtft «tfkl ^fto TOm ^c*i i 

^JTtt ^<W$J C^t*t ’I'fcSSt ^<13 «*fof f%»3 

^C5J ? 

iRRTOl C*H*W3f C?to TO «rf%«, W 
w»j$ to Z'srn fcv ^c*r fte? to? TOTO *\to 

^ to to. <r$ ^2i cto $3 to to to to m ^to 
•ttfro =n s tor *r % 4<f ^?to to ^toft *to tow 
TO wfirai totc® C3i^ ?$ ffsj ^sto to TOrc i toes? 

to ( Kew ) ^<«rfa[ tof*f c?H*l w%l TO TO s?TO ?? i ^f.TO- 
«fsj TO? <2F?fw ^093 3#srR 33R TO«fw* *t*f *pw l TO 
^T® toW ®ra sp* affl ?RR ^^R TO < 2 fto ?«tft 1$ I 

TOR 3lto ajS^f ’ttto T?RR to^ TO® TO?1 TOW Hot water 
bottle. Ice bag ^SJtfff TOW to TO? to :f! I arflw ^Rre« 
tot TO ^r i ?TO TOf? ?? to^» TOi <r?R *rrto TO i 

^rfoftos jpftcwi w, w ? 

WJlftwtfal ( California ) sfCTO? ?W»TO ( Red wood ) « 
WljfSmR ( Australia ) ^ItoTO ?*F | tott ^ 8^« *|TO 
?tto to TO I CTO CTO TO? wfw CTO ^f ??1 3 R 3 TOJ *W 
*rtJW TOW to to TO I t • • • 3<*TO3 «ltfR totoh ^P« *ftwfl 

frorrew i ^ tor wK «iTOwi ??TO c? ftot to tot? srft i 







c*tc* or m (’rr^far* sttftorc) to <*& «rr5N *p*r i 

<a^ ^ wro *j<iw srt« ettt wra ; w t*t* w ^ 
<smi ^ ^‘H 

nr®i c^t#? 

•ffW tf«W ( West Indies ) TO <sflFfa *J> 

JT$ ^ «KW I *fp®1 bt^T *& 5 \ 3Tt^C^ *F5, *ttS 

'stmt's vs i ^ *rr«t$ »rtfa»w vs i c*$ cwc-rst cto*i 

•Sf *m i 

’ttiyrafc? 

TO*F «W? *tt^ srt^skl ( Palm ) TOW 

t%i TO* *tpi «jc*ra cstre %i *rfwt<t 

vfm ^ *nr ^ *fm ^ vTm *fai ■*? 

fwap^ ^f?rt5j §*rc ®t»i ^fihn stfsrai i?tFrai fcw ^ i »ftan 
-srfsRit? *ct wfo ft%wa 5f® *rtti ttffin ^ ^t«( *fus i 
wtfai '®rroi »rf^rr=fl ^ i 

<7FPrmt?Ri c^Frttm to ^v sma toi ^ttc^i ^ ?tc^s 

i «rrctffra c*?m «t§ta TOrra i ^fiw «m *fa*i 

f^iPwi ^f?rai ^fifos «wtm wt=« ^ i 

<^H JflftFWt %W# ? 

•ilfiiHW ’fill fct* vm vt® 'S b®5j, <$tos iff*, 
cto wc^i's c^st*i ** i ’ftopr'«% *tfcrc*t wfa ** i wvs 
** <w *tta ^ i to* ^ ^cns awfci 



^ i fcn ^nnpr «tf^ *wfc 

ftcw *tw *rcn i 

*rcw appfir *rfa ^ ^ ** *rtw «rfa te »w 

aw* •tT'em *t* i v\ * t»i ftc»i fc*t?t b$?i #n tw 

^ fwi ^n %$*i *rici fan *tPF i *it* *nw ct 

*ffft«f *tf^Hl stfre ^(1 ( resin ) l ^5t#W ^ ^flFTfa 

to*\ i ** « *tftc-ra wra ftw atartarc i 

^ f% ? 

«w* 'WF *tTC** *t*f i ^ eW* «tt* c*^ 'e cnf$%* 
wti i th wnr ^ *rtc** sfa ^st^i »wfl ^ i am 

h> 

^tRRr *w « *f»rai fac-m c?p. *tw men m i 

*mra mr?rc Jf*i Jspn *f*fl wffcn »fai fwft ^sitfw mm 
wtw Rmmt ^<rt ** i 

?rtc?a jrw f% ^firai srffl ? 

ftftlCT *sn sfsTl *TC^ I tff^S Wfo WfRT3 
cvh cnfare nt«fl m w n^n* mrc nfore i &fts *vi* 
4*81 *fam ^ttopr *tfarl 4*8l ros* ^ ^i i 

( Amber ) 1% ? 

*ttc** wfci (*fe m ^i) i c*m mite ^ «rf»nrt 

«1%I ^rtfBc® <tem fsmfksi i *iw «rtfer faffa Ffc*f ®%i awfhys 

(Fossilised) m\ W*1* *t* TOI $ *1**! ^ 



f¥« csR ? 


&tr 

^5 m *ntc^ ^ jfa*i 

TrfSra ?i ^i^r?f m t^gr ci^* yzn «tf%i ^ni ^tf^i^ri 
i *firal wrttft 'Q ^*3? 'af?i 

cwfare «tt«ii Trtu i 3l%m<'s cwftre t5 ^ i 

f^T^c^tiri srfcs* st*r '®^ri ^t<r *w ?t% ^?ri ^ i 

^rtfff wIVl 'srtwfwi i ^ar ^Mcw? cwm-q ftc 

^9 I Wfo fffac 6 ! f-sf 'Q 3JWf ^Itfw Ffa ^51 

^ttPF I ( Government ) sffa ( monopoly ).<tf^1 | 

’R^t^W f% ? 

«fo£to C*rf*1 ^ I ^tOT TN TO <2fft^ Wfra* TO ; 

stffcn m i 


c^*ra 3ftf[ 



iaratai»rsf «tfa *tvr« *pra ’tfiSrs 

»tfiE?rt >lfil Ht <?r ? 




fa 'S ? 


bT> 


*ri we. *iw w i 
to fa ^faww ’gfare <<trc i wife t? cwtra ^fiwi 
fa^nr fac^F '^fawr*r df»Rn ffas <<itre i ^ fatra ^tijrtfa <§toi 
curt fawn $$us &m csfci *fwt* to 'Ammn&w 

( plane ) fair! fc*faffoF *ft¥l fare *Ttre l ^ eftfa aTO ^tlCStre* 

*N 

<A»n •tfoi «*tcnc«Rfe ffB^H to *ifa*i m sn i 



TRfl f^ Wl* faw «1tiM *rejjp^ WtOR ( volume ) 
faf^ Tftre «fatTO Ft'S, t^F WSfa ^ptOT ( volume ) 

«TC*WI 5t®pFl sfa; <?R sn ^Ft ^ WW «tfa 
•ffaffl ^ttpi l 







csfc cwtfe *rtto *rtar <*ptc 

foto 'srfw <rat^i f^pw *tnr c * f & stfto cwfl r i *nro 
dtst m ^c*W mi, ^tcn ^f®rai mi 

t&fs «itre to «hctf i *w *rt«w tosi 

cm^T mtt-ra frai « wtm® «tfir mtn «*jj»« «tf* 

^%i c^rrnu c ^{5 ?rfB* to into m® ^ i 

nto’R =mmr «ra ^5 <3*3^5 to* *f*i* w 

srs m njtn <sfari st%i c*«*i 'r i ^ m *tftn 

c^cd 5 wtfn *tfvn ^fwi *tre, witft mtnra m w 
ctfto nt'Qfi m c*q*ita "W *«i ? c^3J ^nt* ^to s *rft* r i 

I j I 



'S’Tff^’t*! ( parachute ) Wfa ^C?t (^ ? 

mtm® 'sicircnM mt* ’r® c*fto I ^I ^Rtfto* to tfcfai 


ft «C5R ? 


<rrre i ^ w stc3 ftfts c$ ^ ^hfet 

#nri to i c*w imi ftrw &3\ snftre *rftre 

i 

^ro® ^%®r, fortffc’M Wft? ©» »p» srr^p ftai *tmrftcro 
cmn fijftii <m i *fei* *rs to* 5tc3 sru » tjtTOrg tftre TO* 
^ sftte 3ftTO 3 c# <TO 1 ’r^f ^ftnrt toi to* 

^ totosto <§* *fan fortft* 3 if&ro 3tftre to*, c*i3 ftro 
*cs 311 



ftfatffo i» ^far feci TO* fetatcs i TO 333 ft*- 

fwr^c** totw* fa*£ tor $tto <$* »pFI* TO<5 fcrorft* 

nsCTO TOTOtC3 C*^C3 5%1 fetat%5T3 I fetTOI $^?C3 «4* 
‘fl'lftf'M 3 ftFfe <(G«l* 3C5T ftc®R, <l«lfec* C^3 ^C^5 

fm^rt c^OTi ^rt% i 

*r* 5c«tf TOTO ^tftara to^to *3 *3 3f**ic3 

$tTO*5 ft'W C*t3 ^ftfl R 3t§ I 


sn^ «wct s%i ^rr^tc*r tott%i ? 

i ^ H: * >c*f 3CTO3 ^rftw, 3Jlf*3 ( Paris ) 33ft 

?>^C3i C^3 5t%l TOtC-T fetatftC33 I C3*33fc 

feci «••• ffc fefci «rtn 3ft 9 ! ftutft*! I '®TO TO C*lfe 3VTORT 

>511 ffeCTO* 31JW 515(3, *01% 33*t ?tc^$ J^C^tC®^ 3TfC3 oq^fS 

C3*p 3<3jfinn 35 *rf*rc*f fecfo 1 ftfte feci «••• ^ 
3TO fetal <?k f*rc$ to 4*ro c^faro 313 1 


I Oao © 




’jrw >pni wie’h «rci aw «t*t* c^ 

RTW® ^ I >rf^5 4^f& (?TR^ fwl fw 

<?jt®rar $?i ’umatre *rar $%i *m =n, ftfafc Tfw$ 

3T® ^ | ii)$^t <^pra «Jps5* ^s 

awft ^ i 3%i 'nf%f%f?f 

*l%rw *r^lw fwc® «rrw i ^$ ff^tS c^=ra 

<r^tu c^f5 ^rgpgtrvs c^li nrcs ri i w 

cw 8 • ri$*i «rffcw ^rcsr, wr ^ -<j5?5t?i 4'?i farww 

=rcs i *r® R^t^ps $«t®i5i«i c=fa^i *w c«cw 

5?t$«rfa 'srRT f$*im *f??it? spate** few® ^fs cr^r *r**t* 
*f**t%*R i 


c$ ewpi «c?nt5U?tCT '"rtferff'^ ’irprt’i? nt? 

^tfesR? 

T «rtcsif?i : <PT?r cRWrtore 4, f$, $1*1* 

5i^5 awCT m 5$c« *r$ *r i $t*t*i >»>» 

<ll: ^«$ CR fRfe»*Ft^'®5l7t'S ( Newfoundland ) *$re Rfat *Pt*R a)*t 
*&<* ( Azores) c*1^l 'Q *t%l * nci CR 

fipRPi ^lf*ral ^rf$3 *r i 

$&*t*f *$t<® ^tPlfWrt ftw ^tC$R SfR ^ « CTRFtfcptf 

^ *i$r «wt8 =ii «rtfi*l «ircr *rf$*ri#&w *rt* 5R1 $t*t*i >8$ 
^r ^t^n ^f?nri Rfa **» R'fctR i«$ ir Rif*rai Wt® ^r i 

^*pprt*f*w ^uItr ^ 4rt?tfipiPF Rt$fc , ff$^ **i 5R i 


®WPI <at3fc3lB1W 5t%1 awPw 

*133? 

TOfiTO ^rtd?r fro nf^ftr 51 «r brttf^F i 'Strot 

fWt flTO tff*IH ba*8 TOll ^ utfafl* ( Seatle ) iflfl 
TOR I SStltl *ll fc*l^ fifU TOTCtl fsppfc >PSJ? TO ^l^tl 

tor i ^tto *ra ifroi TOK sfa, , arm, to?« awm *rti ifcrt 
isfaTOt? mtf??i tor i jRtar? $*t? till TO1 

llwfij*! lf*|?1 flltSNlfill wwr BTVtllWOT TOT *lf$CT 'HfllUl 

m csfNi TOl % i ^f*i?TOf? mrfaii citiTsfir #nn *fal TOrtefa 
*fiftn went ^ i tot? *t? to$? 3, t?K to?> ^« ^titcro 

itn ^ Hull w ^^pr i ^ to ^TO TOtsfa 
*jf«lll »ft?1 CTWfafsi *fffort C1«B1 ^ I ^StlH *11 ^81 TOH? §*t? 

f??1 §f®5l Rl^TO® (Iceland) <3 dffcputt^ ( Greenland ) mTfTOR 

1^5 to TOrtoc? fin citiw 

( Boston ) ^?r i TOT! f?*rR«fo? ^TOP? ^5 

citowft 5pm s&ri mnfo mttn citk ^r® ^ >»*« 

TO? *K*r (rnc^i c^fror^ i ^ TO? 'Stun tmr^ ««% ?■&! 

§f^!l ^e,084 Ht^T *tl ^f®3R TOR I 

/ 

srf^ *rfca ? 

?>tCtR ( Stevens ) '8 !lt'8tl 5 R y ( Anderson ) 

C?*3TR? TOTC1T «tt? ^8 stf^T ^ltffC®R I $TTO1 RtTOt 
ir ^ irl^iti *ti •rtfrort mtPH i 




%8 

£t«IPt Stratosphere () fcfotl- 

%*F?? 

iS'Si ct 9lFt *&{ , sq«(Tt 9 f* A. Piccard « 

Stratospheres I 

tft* *S? Wl^to 5tWt99 1 3$ 9ITCT5 $t*TI 

«t^35 3Ff?CTT i ^1 S?Pf C’pHcsf 0 \ 

^ ^*1'stf’ttofto *ftra m t wr 

SJT5CT9 >p?ire SW1 TO I 4$ C’TfST^fBc^ ^ (TT^ 

(^rtm f§>^ <t<>*,ooo ^ ^i#) ^^C'$ $*iiSfcif i 

<§fctH $f?1tfRf Wftfo ®fol fc* C^ffaC^ TOT «afc^1 #f^rt 
^5 ^tfiftl Rt?TC I ^t9 *19 CTJjlfe *tf ^firai ^tfwi 

C*r«91 ^ I 31*1*1 «>,8tb- ftfc $*[C9 *1* C9 ^T* 

«tc*r C*^ ^ ^tf&itis CT C*»p wto J^CStCSR ^5 
fRnU fefafcC I S3Pf to ^TO I <?fa* 

«rc*w ^tos *t*r \ ^ ^Rui cm, W ^sc*9 
%59nm c^jwt *5tm ^r $f*t*l tore ^9® 9stoR i 
$1*1*1 Bavaria Augsburg c**11 tofrt* ^tfaf 

* •fett 'to*! £frer*f9 wiip[ ( Alps) <T#cv®ij s^ \j>9t* ^re <tonri 
JR'S?*! TOR I *19 WHl ^1 91*19 ^t^tR’fC 5 ? <$919 9lf$i ^l^ttre 

**; *rafw c*itre*1 <%1 ^tto^tre $*ft9 tot i 



• 4 *tfT 5 ^ 91 ^:^'®% ( Zeglm ) S 9 * tos* to CTOl 

rt»r i tot <■*)* stfa x c^nRw tote toc** Rtnra 

TO toTO i 



f**C*R-? 


frtfj *tm ^ 





cm* 

i 1 

<Sft^ v CW*tjiH 11* ^ o,Vo,*«o 

C 

*,i«* b-o irr^i 

*1 


»1* „ %—,••• 

8 

4 * 

8,#»® b*8 ^ 

V3 1 

B 101 

\r»o >f t,4 00,009 

t 

*,»** n „ taw. 

8 I 

«rtaR 

N 

„ V'i**' 

\r 

8,8b- b-8 „ ^rlC^fijfl 

« 1 


M « 





nf^-rr^ fcfiR >8 > 





*tfw <R*f 

1 


*4 * „ *,81»,000 

<* 

?,®oo ^ 


5& ?«srt CT «rW«fa PhltOE *t*t* va^l 

*mn frc* <wi &*\ i 




wtf® 

*npim ?m 


*w«fw «rw 








fkpw 


*8 


^stfir 

orW 


$8 


'■rtwfiW 

^faR 

s 


^8 


wNtft 

fkasrattf 


8<t ( ? ) 


$«TR B101 

»PR ffa fk^sfl ^tiSf « ajt*l »fal *TW* *Wt*ftnra 
ar9l TftFffist (Rfo $S I k*l fkfl C^R ^5 

>4 re ?rre^ wl® ^fks *itw srft i >4 *ftre cq ^f*r 
<et?tre c?pp®i jfcfiapf firai <& k*irc! 

<stt* H c^fSiOT 5 ^^, (?$& ^tcsrfkn stre f^fkrfo 
jtsct ;rf*re «rf^t*i *&rt'qte?rfo. 







*u{ tor* fa *tn c«wi i 

R 101 tofsr ftfafc 5#[i to^s 

^rf%^:«f ^srfftTO ^ *(#5^3 c^nri «sf*nn ^fkl 

*ifc$ 3 I top it 3 ® >i^t^ c3 cw^fi %r%r 

<TOT^ TOk ft«nc*r c*N1 fwtc^ i ctR 

i '5rr* s c^ftat ewroft ^shs, to cro toptt^ Ttfi 
^TO TO* to *T^, TO^s ^ ^ ftpra 

<2t^$ tojwtc^ ^ ^rin f**^ « ^jto erh *£ 

i 

C* fiWCT ^lipflC® ( Airship ) 3 f«t% < 2 Prf«P«| ^CiH ? 

; ^KT%^t:4fTO TO\C5pf%* >»*s> :TO<T TOt§ ^Ft*t 
^us ^3Tl TOfl « ^nri ^sl cftf^s *(tf*nrl ^ i 

^tTO *t3 tHW* eftf® ^TOt* 5 ^ ( Pacific Ocean ) TO 3^1 ^Tfa- 
c^fkl TOc*f 'sjtfTO* i TOfa *ri TO^fsTO fwl 
fw^Sl 8^1 CATO'S ^C*! <TOJt^* TO* I 


4C5tCStWfl?l C? 5F® ^fern^t ? 



^wsl 

ss'fflK 

TO 

^wrter 

8'S,ft < ^'J9 ^ 

Sept. 1932 

C. F. Uwins 

wrf* 

88,^^4 „ 

1933 

G. Lemoine 

$frf*ral* 

81,0^0 h 

April 1934 

Donati 

^tf-rnsr 

«%►•«» » 

Nov. 1935 

V. Kokinki 


4^,0 0 • „ 

July 1937 






$VT8 5§P5 


51 Sir Keith Smith, W. 
>3*3 Hi: ;rc®w flaR 



f¥«C*R ? 


Hr •' 

rT^- 

*%l IWH* WJ §*tf^5 ^ i qtwfasra 

$t?nrl ^ **t*m«r srfar >*s 

fcfafl ^f%3R <pQc^ 5W*f i 

% 



scrfa 

^bt>\*)( 


*!T*! 

O) 

■4(^*1 

0,84b- Tjsfc 


>ao> 

(O 


«590 ,**o „ 



( o) 

$ 

io 


>ao8 


i« sn^si fos ^5 ?rf^ w c’ftsrefS c^ fif%i <#d 
TOinr srrwf^f ^mn i 

(b) ^tc®(fwl ' 5 »°,o*o Tj>]) «,«•»,*»» } 3>08 

(«) ^ 10,034 „ 0,1oo,ooo „ i30« 


*rtftcw «#f ife c^t«w sa ? 

fRrt*rfi *rf^5, ^t*rm i ^frtt« ^rr^ srrc’ra *iwt$ 

■srnr *«• ^ ^rft Rtc^r 4«rtw »%« ^ ^ i 

>rfai wic* «rfo «• • m ’it? i 

sa c^t«n *§ps «rtf ; Pi r 

^?prR TOR CT *ffa3l W 2WR ^C%3 ^ *$F5 

|foi ?tta ^rtw, <®*r ^ 35 ^® ^firf*f« ^ c^^r *ft* *rr$re%i <^ 

4$ ifol *ttPW C^ad^t "ifo* ( Centrifugal ) c^t *rR®It^ra Rl 





•ftfinrt ww fii’^fcn TOtw gfai *tfar <ftn m i 

^ to* tou qfiw cron* 

iffan *t% *$*i *ft*t* *w C* ^5^ *§5tft»l TOft 

ftitu «pTt* ^wpioj *ifro i 

wi >poI warn <a*$ *|4 «rwtc<ra csiw <wp 'cw t 

F® *|fifttaF «Wppl ^f*F5 Wtft »pra <fl*1 TO, ft* WS^tfk 

»wft 4 *to *rt* «rftre ^tc-n ^ Trifle* to* ^ tfro, 

TO* ^ « f*R «47 I TO *11**1 5® C*fR ^*sft ^5tTO (?ft 

4*ft to «fro «rft i ' 

« 

ft*rt®ra *WfcB 3 vrft«t «rt^reirl wtln, 

&53 feR (f^HCSiH Rfr) «rt^t«3l 

«rt^et«ai «?%, fa® tora <3i m i >a$ 
^tiwug ^i?*r fa ? 

4 

stre TO4<*t*!Erfs5 *tt?tc5* *ttnr drf**1 TO ^am 
3§*t* *w *1 *ft^w, totc$* to *%i fcro ^ftc* «(TC* i apsr-rs 
&tf*ro* 4te*i *t^* toi} 4 -wrrf^rai tow* TOBrtft swtt* 
*tf**F5 ^fcro *twpw c*ro to* f**i ^ %s®i 
•tiro** TOt* *** to ®f**i croi *mr i aft*** ^tip=rt^ *-^4 

4 

?e*i* TO w toto $*c* $ft*i nros* to* «nw *ft*i 

§*fT5 ^ I ^5«R TOjWtW fafTO TO sift *fTO$ TO I fM 

<TO?ft TO*ft! to *f**i *JTO *tf*t* i 










R 


by 

53 c^Ff=t «rrf*ic5 *tica r 

^otst w? csftm <stfci ^n cs^rr* 

*ffa *$$ tor® tosto^, to «jfaffa toto' *5tfa to&sr to?$ 
^ton *|fato st^r 5tfa < T3ra fa^ tonn c^nrnr tfifci 

^rtf%^p ?tto srfa^RT , «rc=[to <to? ^rr#t<i czh *r ( Brake ) 

*F5 *FRT I fans C3TRF? > 2 T»t^ ^S <X 5f»F ^>TRf 
^faffa ’W* <£& CM*t$ tonil ^tfat^CS I 

sa %55i ^tre f^ufcn «rrpri ot ? 

7?&tC«lfa um *ffto sffatora tos 

tore to I 

sar c^wrfa <tfras «itPTi ot ? 

/ 

5fl I t?1 faf53RtRT? ^*tRJ Of^t toft 5 ^ t^Rf *JC& 

totore sto ^ftffre "srrfar’Ejl *tre i tot« ctof® 'srtrrrf 
qRrr? orfarc® *it-9?i t to tor? ^rtreRi toreft 55 
$tre «itoto ^jtRTt^ <re*R cwrt sri 1 

53 *rl «rrfwi ft r 

^n$? ^zm *rstw, ctoRf «*fto ^toi ^ *rfiwtw *rtto* 

^ ^ CTfai 5»itK*i to *rito ^ Tftosr? ■to 

t mto fai tore 1 sres ^»tre *pr cwre ret? 
^fa? tosre ! 

3 % f% ? 

to ' B rT*Ftc*r? 'v5H^i^'Q^hi w ^fct 1 trft re^-fa'S 'sttonr 
^ 3 , to «rtwi *rra to? 1 faf to ^ 1 tto & ^ 5 $ fa^ 



fiF'e.tfR ? 


fawift vwi 1 ^rtrs 'Stertfro ^ 

t 

•fNK wwratft to^to cm ^%i ^tttora fc*ifas ^ i 

^*rj ^rt=rtoRf I»i4^ ^^C'S i2tt?[ &«,• •»,•«• srr^i 

TO TOtonr «jR% TO*ra >>• tri i f%i TO® ^ 

f i 

^stwfa ^rci$ f% cror, fa TOto rc*i i 

CThra*W fc? 

w to c*rta*ni ^ g h*r ^jtf*w vwf« w< ^ ot^n 
cw, ^ ^ ^FTO TO TO Wpt farft ^ifstRrai <tf fara TOfl 
toi 5K^(?R(^ «fat ftcvtwi ctW$ q'tfori f*w *F®wt 
^i\s>^M«i «w?r c^Pi^M fa^i c=if*nri fastis i (Titroim 
4ff% ft* 4*1 TO =ttt, TO (TTfa^fd ^ to «rtfaTO* 

»rar tot TOttw *(f^lre to £N»i c^trofr ^ 

c*i fjR^c^s fo$jf\®* wtft ^n i 

5CS? ft? 

£*TO TO ^t-j ^kw*r s?%i «{ro *ffaf\5 $$ srfc 
c 5 ^ u’l? ^PT'^rj farroi *rc«r Kara *[cfc ^ *pbrtcj ^ 

?^<rf%r i 5 TO c’lt'sfa srfarl fnTO i c’lt'sfa 

arfa^fa® ^ sn TOri ^ ksri fc«fn 
TO*te% ’rws 3ii=i cm\ <& m&v 

fsraTO'Qfare Fapjd w*?r it® c*ffro® ^ i 

4 

^c% m ^jsm *a c^sj ? 

^ to fa ?t<m faw ^ro ^Tm m\ *rfa ^ar *u i 






VYD 


■ <Sfc G fV ? 

Tfatl? *r® a cwtfawPr ’Sto TO*M TOT, CTOto 3? tot 

TO C?TO CTO TO^“1 TOl, (Ti'Sto $»Tj$ TOt I 

_ > 

f% ? 

®T?^tis1% ??qi? 'sraf^s v<w 4^f5 i ' TO^tsfa ?r??w 

?t*t? f^? ?f®nrf ?cr ?? i at? •e ^^t^sfir ^firsti ^?tOT 

^ «tbi top i 

f% ? 

w w TOtw tftfet? ?® cjff^tc® ^ csgtto 

mi?t?i tci ^tot toiwt ^rt%i frgfip tf??i cwi fad 

TO? *f? apprs farfad TOr i yi Wf Otto ??, 4* ^r 

► 

TO^fTO TOTfa?? CTC? ^tf® ?^n * ff&C®n*l ?*R 'w 
? *ot ^farte c?H cTO to? «iferor orfa® nt'ergi 

?t? i ?rc?r srrc^r vspr TOt, ?t?i? &ms\ trot TOfft®* 

StR ?? Rl I 

toot toiwt ^toto? i fctOT to c^? c^? 

faito TOI ?t«fl to, fat ; Rfa ^TO?^ TO, ®f?UF© 

«tt? TOOT fafall ^Ttfatf? CTO$ TOtTO Rtt I 

TO?1 fafa® TO ?t9?l TO TOW? TO C?% ^TOJ5$ 
Ifatrr® i faifa5 TO i* ?vi? to 1 ^fad ^tPt i t?l 

sio, 'i&io % TO? % fR*5?^ ^ifa? i 

tor fct? .to? TOtre TOtto **? to? 
TOM I TO? *ttK # TO*1 TO %? 355TS faQ, tro 



fa* ? 



^ sto i sr® fft ^5r ^Er jrfm $« 

^T ifR «TfaF viw ^ wft qft* to* ftto I ^ <^5t 
*<ur m w cto ^ 9$r$ ?to fato; ^ c*nft 

srftsf to ^rt>rfa*i ^it^rt* i 

'SSTt^H f*3tl> ?to« to* ^ 9 ff?ft ^ *if® ; 5^?f 
<ffic<* 4® ^ c* to* ftofc T5 rtir®^ c®*r ton p . 
tows tot® *it«n *t* i 

to* «rto to *rtj« *to ®iwrft sto® *ii?i * 1 * snl i 
(to CVR top* to® sir ** tot® ^f*, to:§tt^R « 
atoiflGBFWt® frtf toft tot®t^ i to* *ro$ wttsrfa "*t®^® 
dhsj'SRi tot?! to* forft ^mc«i ^i* tom 

toft** <4® CW$Tf* I 4 

/i 

^ §j*Rc* (fl^ 1 ^ 5T*ft 

*foi W9 s^to ^ fo* cwi ®*rs *m 
w**ttoi &wnjtpi«ft* %i *nto <src^r i to* *t*i *fto* 
v® fofto® era® to*i »i'art iRPFflr i 

A B ^ (axis) i ^tt® E >8 F ^Bt c’M^r 

fo5t?Rf Ft*Fl ^ftfl c*f«*1 tott^ I ^ Fffl sftftw c»rai»l Vito 

*ft®l ®tt* to*1 <ft«, FPFl <§fr* «ws*tt* *fe - f^ 

^Ff%^ri 3rftl vts, foi ^*f* to to ;rft i ft^i to to 

vtolft ?if^$ *Fm (pulley) c mu vt? \ <£ 

tftot?ra ^® *rtt <<roft fw d^ tf® fat ^s 5 Bc^ 
fw ^r ^ i 


« 



fa* ART 


\rt 


D’* ’stfa wSlw ‘ i 1t 7 P *T*Itto*l E * F 

mi <#t -w$ srti -raft iftr® *tfaw 1 (^ ^) 

*rti?R c&\ tffcr ^ fW ^ ww *®. ^ 

^ vq as^«t: Ftfarl i -wft fttfrfc tc** rtfifa* c^ 

*c»i fw sfltai ftS*ttoi *if§* *stoi 

5t^ ^ ipm f^fa ft* *fc* «nw i -ten *w 



<3 “tfa* feffl *1 C^m?t « Cfafatf (Centrifugal force) 

™, • cffi ^ cxw A « af H* 

fafattoi ^ 1 


ft « C*R? 



c*ifci ^ vft c*m ft'awfnr 

%, w ^^f*f <ffirto ’ffs^ *? w ^ff^hr 

C^PdrR*J^ "iRs*^ *PC«1 9 tf"f> I l fifa viWJj *?N t$Vt *l?m ^f5 ’S'8^ 

jff*H ffa ^Pbti f*m% t <®m* *r» *[f^ 5 ^® 5 ! 

»rant nfara 3^5T to* *fai «rc*ffl *t^ *ips*i ^rc** ^ '2f^r 

*%l ftrtOE i 

gfaff cwi ? 

^S>*s It: «w sitstfl ^tw 4|$t* ^RR, CT Plt*Jl'8C*l* 

jflT^ht 'Sf 3 ^^ I < 5 rWc^ ( 2 ft^*T ftotwtt 

l 

<(iRffef'8 =^tr?r ^1 w ^RtC's^ w>\’ t ' *if^c3f 

apR^ i '®tt% >^^'8 *rtfto ’w ^ f»T4i ’tt? 

a s$rtf fwi <itc^R i 

^rtsfloni c* ^*1 Pltfto ’Wttf ( elements ) *ft«H Putt? 

^HjtttRi ^fis^ trat •rfwfts i tos* srr ** ^mt 

^rWCfRt TfMVe v*wffa fast^TH! 1 %«i i 

^fstft? *fco f% '5rtC5 ? 

^srtafcfof* fsiWFs ^tfsr® •tffttf (lava ) CWf^RJl *IW ^1 

*tfto i ^ *tfto <fltam* ftrw ^*ra '-mtft «tra 

4 o jff^gi '®rHit s i i <$% '»t 7 ww *mm 

*ftf^ jtt’Rt, rw» jtwI, wu »rot$K *rtr$te ^^itffsf i 

gftft? *I?R ^S^Tl TO® OTfitoPT 

fSs^tiiTO C^T ? 

%5*l *tt«!Rnr ^t^ 4 ! C«Tf ^%l ^t*f ^ffs 1 *ffiprtw 



fa'QC’R? 


t*v 

tom cfoswi *nw =n i w c^wrra- vto 

*it«rt <mn f*i «*£ «rw «i*r cw ^ ^ wrs c^stwra 
^^mratfn <Tfra m i 



sa^sfl fits fipf 3is® <?h ? 

5S5 Tfircto 'Sffffo 8 ! ^f«ifr« ffo srrrar *rt%i 

*i%* zmi *fd '®rfc«rl *tefs] <?i ^rtc^H ^ c»w 

^frftC® C*frfe® *ttBT 5TI I G\ m mm <?T TO tffttC® *lt'®lt 

*rtK *fl i ^ fro* wrai toi i 

*i* fta fww anrfaq vtw cto 65 « 

^ arkr >ifinii qt&® «rrre ^ c^ttsm 

®ranr ^rtiqtfas i^fck *tf»r ^c® <nw i ^ ^ m 
«iW ®*u *f*rai «rrf% i 






, W to* TOW •'*tx 

*?g *rmc*r cw*ri m a mm t wt t*r $vs wfe. *tos ja 1 ^ i%to 
4fRW ^OT, '3t^3 *W ft'Shrl S^'Tr fotft to i ‘ to ff%? 
»ct tot tow *tf*ra fttto© <rtw >w «twc*t 

<3 tos *rt«n *rw i arts « tow tore ■'jrpTsrl ^ i «n$ to to 
to ' 5 rfatc*r to to* toi *rfa& to <rrrc i ^ *i*t* 

i i« to) w *i* ’toi i w *iw ew vw t^ wtt *ifto 
^■r ft*C*( ‘•JpfsrRT to( w ^WTt ^tf5prt 

*ifV® i 

«ffc*fpw to wra *tfto f^5awtc»nr ^*ira rcara ^ *ft* ^tf% 
3(1 sgtoi to i TOi *ra arc*! arc*i rc$<j ^ito® 
to( to 'tototo fee# fefe <*iire i to to totm fed; 
sstsw to ^rrto ■<rfsc'<5 ^‘fto to *$m fetoi totto fan 
toi ’rfto ^tol to 1 

v 

to 'tow to to to ^ *FTf% ^to «rto *$& 
■*« tow % toirora to to 1 toto 

W to 1 ww ua ww* *r® ww fed 311 *p 6 
^fipi toi* *fc?r fed tot to to ww *iri feiw tonw 
*tffere to* 1 o^n: m tor feftwi'G *tfaijfc towl ct<i 

to* ^1 fefk*r <®tto to^ri *rii* fe^*Hto 5t*n 9 ffan 

5R*t: ftftol to 1 to to *ptto *pto» <*to tot 

wfa to fetot* tow wrcto'Q ^tto® to* 1 to ^ c*rc 
tov *ra* Ttf% 5 stfar c**r^ , ®rr*!tc«w ^tc*! ^ 

*(i to ^toi *tp? 1 




fa « C*R ? 


lr> 

5CS5 C5st*t 

' *W 

^ gta t^rg «rM«i i m ^Itg ^rrf^r 

t?tg gta' 9 * 1 trot ^d gtfta; fa? to**! ’psrai ^ 
gta th, toot*»!% gggt^ta gre «ff%^i grta *m ^ \ vm 
^oti g^tc 1 *! tata fan «ntar i 

WWW?I *CT TO TO CW ? 

K3f grs, gi ^ gtt i , *rt*rai ^ §|dg *rerw grtas^ •ttfir an i 
cg*trw ^srrgrwg gta^wtg si3 cgfa taHgi vvm ta *ppw *m 
'Q trnnr ^*rsg ^fai t toi cggrw *rwwg gs %gg gig ^gi ^>reg t 

®[fa% ftfej wpi ftfef jpra ^c%ra 55 c^ ? 

^fafhr TOtg cgtwrftg^ g« dt[t ^ggg^ artist g^ *tt^F 
<tfcrac5 i TO gfare *fMhr fgfag to fafag ggts tara 
ggtfk ?g gfagi fag fag to fag fag ggw tartgg ?|gi gtcg i 
fera 555 IV 5*^151 Wf=rt 515 ? 

^%trag ggg toi gtfawi tag ggg to %g to i wtreg 

w fasg sfta tag to TOfl gtg i 

gg ctw fat *d»i to ^h, (*fci «• fata) to 
c>i^ fat >* g^i taig 'TOi fag i 

3% ^ 55 <?R ? 

^faft gfag *2^ \tasfa i <?far* gw ^g ^gj ta i 
5fawlt5 ^J5 W C5% 5tW <?H ? 

^gg g^j fn^t>3»gtt*tg ^rffa tag gtg>tg ^frfagi gtTOtwr 



»• ft 'Q 

*tfPnrl i % 5 TOi ^j f^s^iCTW *nt^Fiu 

c^f®rcn *tre i 

/ 

wrw« wtn ^rtnr fwi csf*rai top «t*f *1 to j 
^r 'srfttFf srKfa TOto fro *tc$ ^f^nrl to 

ci% TO i ft* ^ tow» %^TOi TOTO*$ <$f*nrl *k* 

iftfl TO TOT iW TOf | SlfaTOf ^rf^R 6 ! <rt®tTO 

♦ic? if*rai to cs% tot i 



c^t?m 's'lft c«iot <?h ? 

5 ® "9 to »qrani TOrtPt Wnri <§d i *c*r *npw 

(level) W?hr >Tt'<1^*t *spa?f TOW && *ITO 

fa* TOfa**ra i (?i^ni =i?to «Pf jpoitt ^ 
TOt^l OT I 

« *tfato TO *ffW| wr« *$i »w a*rft <TO to 

EST 'Q ^T ftfas ^MWS TO ** ( *, 1 ) t? <^% $TC*t, 

TO 15 (71% CSfW? *’l&1 Cl^T I faft* *tTOtf* TO ^T 

>6 5CTO TO^*! »« fafa TO*. ( 1, 8 ), TO Wt?W 'Sdl 


*1 CTO I 



ft * C^R ? > 3 ^ 



Tt*t 5^3 tot cw smg s?i awafe 

(sfaps nrem <?r ? 

fat* ^it^t ws*r m *rrat3 arscw «rtw ft'^l spp^Rc* 
fapt&ef *ft«5i i togw *tnr fftefari c^ro 
ctfrot *ww$ *tro srfwra ^Rtw?i wfl *ic<r nc^s i sr-t; 
sstTO wrsro *TO?ri cwRre *itt to< ^c-rc? wm c^fi cw i 
^tTO (TP'fa ®rf*t® ^ *iw *rr^TO w *wj ^f?c^ ctRfs 
‘ p rt'<3^i to ct awc*fc ^w?j ^ 3R»r. ^tsrrs 

^rrw w v« 3f^r*r^ *tTO *rt*E*[3 j><sl «jww *tw i 

^rtTO^ tfR^t wi arc?, ^rotnr c’ttwtre* *ps ^fari »iw*t ?oti 
mi i fsawtft c*Rp& *w \1%ra ntR^ i *jR^ cTOt ^ ^ 

TO*»t «r*w wsr jre ^ J Ttr?i Wft Cft^ *1 ^5 



; fai a>Ri ^ fcffrftre s*r *?%i 

Rtfw-r *Rrg wt: ^ =n i 

ft*T 3tf3i 33 ? 


^rWW5 fa eitt,? ^*fpR ^C3 *JjGftc* *flrar® *tt* 

^rttrecw i *r^4 *ir *rttc$ < 2 rfo *8 *tf>i *rw »rtc*t i 

*iw trt^fli »pra *ffafo «ir$re ^"t a<R ’I’sw ^*R 

c*it wi *i%i ffa ^i c’ltwtpw ft* R«"t 

w ^rij* RtFit* c’ftfe^ *itot ri *f3rai ^t, <nt to w 
Rt*rai sift *ftrai <rrf* i *rt* *pra c*r ftc*rc 

TR stra aril w ^ «rvr ^tf crftFs *in w ^mi 

*f% ^j ^ftc^cw i 'st^nr *ra *fRift *rt* *1*, ws m*\u ^nc<r 

V# 

$ftre «iti*; appns ^ qw* ^*tw rift, *rt wst 

*m aril w Rt* ^ carfare nr? =n, w ^pnri ^j to 

I *JtR ^ C’ttCT'fcTO ^*U Wtw «Tfc* ^fsRTl tfWl *fo 

=11, *Tfa[ *? I ^t* 9 ! *ftCTO *CT »CT Rftl* (Tit TR ^J? >^{ 

* 

■^rtf^TC^T awfo fat ?? i to*t* tot <4*fS TOTOr *i\w 4*ft cat* 
*tf*¥i fw *tfar ^*i c**r *rcw apneas «TRn *%* i 


c^tW? grk sits ^®i 
Iwfa 33 c<m ? 




c*R ffaw^t 4Ttror tfsfai FtfiflFF c*rf^i c’fRRt* 

5?NtnWl C5tw *fC? I 4f C’lffiRt* *falC3*U* f<**53Rt*T ( Horizon ) 
*t*T I ^Kt* 5^ f*f*53Rtt*l* C*3" I fw^55Rt^ RW CT RWt 



fa's 



srtftn iftre *fintar» am to cwi *rra 

sfl i f*^rctc*i? cro f¥* 3^5 ^ arinr ^ wt 



c?rai itai ft «tc«rsr ^ ^ <3*ri *rcs ffygs 

"n< *nr; afcro a %*§ cwi a& ft 9 iE*r ^ <3*d fctftw 

»BR CM1 3ff3i «H^tl fa?F5 f^&3RT*T ”^“f TO I 

3&fa *, tfw >P33 *ji ^Cn 5 3Tf3f n* ftt *tw toi ^r 
fw^Rt»[ efts srr$*i fra *rtfro i 

ar^l <3^ $5S ^5 5tftfa*F CWC*r ^1 tf&tK F33 

^8i ^rcpitnr f^sawffi >p *if*n i *r, atii ««*•• <&fo 

fefai Ftfiific* <3f*fw -smi *• srt^! ia 



M fo * ? 

*t%i ?rf^ i ^ %«••• fcw $fori *t, bifaftw 

I^wmw *&• Jit^tr yc* »rfmrt t 

sfcft ^i5^t?t >ct f^53Htt?ra firafti *ff^[ 
c’ftcerfc^r ^rW?f ?f%r^ i 

S.WT ’Ttfife « s&Pt (Tirfas 5TT3 si> fiCT fat 

sta ^rt=? *a <?h ? 

*rtt^ w *rfa *rt^ro faftfc *tc«r «rt* ot^wi 

*w» c*Ft I ^ TO ^ I 

*wCt «tfo cTOftrr* ^ ^jtr ^ ?r** «rtn swro»i i 

^cw ^vz cm^ts ftpra §*[* *finrt top to; effort 

♦ffrft S5tTO ^S<I <3W « tf*Fi CTRT CW fail *«l ^ (3J*tfre 

^rtTO^fail nt* *rt^F5ts i ^ csTO'4 *wjnj toi (axis). 

"^^f'Q ^5ETO ( plane of earth’s orbit ) (§*RI ft<F spf 

{perpendicular) to \ fc*[* * «w ¥fC'Q<T C^tm 

^f?Rt c l *«!• fafa I uq^E«f ^fl C?f*Hfl *lt* *C&r$ 

*lt^5 w TOfal *fiirac* ( ^ ffes ) I ^Jt* TOfa*l ^1%TO 

3 m wr'sft ^ fa 5 * *m to^ ^ttot c^r 

^ m i 

$ 

cspRi« wflw cw ft* srfarfotf% &w ^f%irl ^ 
tofiTO stfari ^\ ^ sap to, TOi 
<7it sap *jf5t^t c*ftOTft** ct c*«itTO5 ^ c*^ c*TO^ fag^ 
(31^1 ( Equator ) qz*\ | ftfj aTO* (31 ^Ffsr® CTO TOP *13*1 *K* 
<71^^ fa^TOpi (plane of the Equator) toi I ^ 



fa 'e cw ? 


M 



^ ^FRI I 4C*P3 fas ^ R**jC^ 

fa^ffi « *fil*w nm ( S') <$13 fan cw ) l 

^j afofalTOl W*\ sn^ (vernal Equinox ) 

«d (TTC^TO ( autumnal Equinox) *rc3 l 

=w«c®i ^ffa^s nfanri fa^*re 'a j>fa*m faw f^cro&r ^j c*3 
n^farl 3tc*F, wr $1 faw <wafci vtooti fcro ere fc*ifa* 

^ni to farnrtar to ^ 

( 5 .^ fan) i 

i 

fat Jitfa ?P^»IC3Rr sflsfl Cftfc =t? 5? (PR ? 

[ * vn faaf c«f<t i ] 

«rt ^ sstfa^r 'jfan'ln ^ww8hf fare 

*«h» fafat csfarai *rfa mu i 3fa«i cw <sfm *s 

CTiri^ ^rt^i *m 5ii' «w ^®s ct* «m *s 3*frrct «rtc*n 

0»ffi ^Rll ^ ^§3 C^tffltfl 3W *$T« Ttfltret* 
















a* fo'«c*ar? 

«ttw ^fSnrt fta to ** « mfar cs'ft ** i *FW crorrt Ttfrrc*rfa 
^cwp mrfl «tro fta t? c^ ^ « #3 to i 

<5 TRt3 ^r*t ftpITO Wf8^ wf¥l CTO *K"f 3 *TO fifTO 
wu* ffefat ctfm wp *m ^nrt iffti cro ®n *8 W TOrt 
cwro <m* fcro cro ewt *8 c«rm i ^ 

>RK fffa*! TOK$ ffa <5 TO ^f, 3ff$ t? C5tfe 5? ^s fo* 
CWiftt f^[ t? c^ ?B 'Q ^tfk ^5 TO ^ I 

wttoS < 3 fo%-TOf *tP$ far 3tfar TO n\ ^ 

^^5 ^S'S'S CWJtC^i 3Rt 5 t'® f*R TO 'S CWt^ !■ 

W\ ^ ^tfe % J^tCW TO ^ « *tfaf ^ I 

TOT? **c*f s? aprrTO ffa wwp c^ts «*tfar to 
$$?$ ^ **C*f CTC’tftB Salfe Rbi to wft fro 

TOt3 TO *31 

*«cn c^to aRtTO % csrfr « ftfar to stro 
^%w fkTO3 kto for TOW « TO TOW to ^ i 

«t?tff *Rf TOR ^C*t fsPWJ STOPS fal TO >8 TO Cftfe 
B&ra *>c*f TO TOw f*rai* TO« ffa TO ?? i 
»pnr ?rfaq cwTO fop fipHte f* cm m i 

9 

mm '£&% tiw *rffl <?f«n <?rct <?r ? 

*fMta <R 'TO*f TOwi TOal CSH TO3 C 5 ^ «1PRT 
^tfkn sflijKWCT ^ i w c*$ ihkai cwi or? \ 
^f«i% ^ ^w^5 <w*i ^rtwt^ cstc^r? ^ 

^r»t^ TO cwi cw i 



ft « CTO? 


%s «rrfon §t to sfl i «rrc^ toot 

»TTO ^5 *|tfl m? I C^TOf TO*(4 ^tc*RT ft? nptfa 

”5f^T*? 


T 


TO^I 5fl iffa =r( %5 I TO SRTO %TO <3 aft ^8* ^1 iTfifl 

TOlto»rawsi to twtft'qftftcroi ofv i 4$ wwwi 
-sfcro ^ifro TOeto «fTO to tp *ifrotc‘i wra 

«WC1 $fal TOT *|ftfl5 *&OT TOft I *[ft$l fiWft*! 

^from tow totoi to* ^rrc®n ^twp ^k tor to 

wt c’Msjft c«n *rw w wtro* ^n?w 

WFtF® ^r cro *htoTO TOfrol ^ 

TOI.^OT, TOfTOR CTO1 CTO I fspKfr *l#8tfw §55 ^ TOftOT 
TOftTO TOTO* TO I 

apH; to$?ti croeft #*w wft ^cTOftfrol *<m TOTOW otto 
TOft^rf?, UQT' «tpr ^«Sft TftTOW 'SK’fftfS ’tel S'S^ft 
TOtTOSft ?%$ TO^S t? TO < tfrotc < i TOTOTO §fori OTTO 
s?fr to? i to*i otto totoct *ift to *rra *i ■^ftnrt cro 






T 


Wr 

w* i iftara c*m »rei 

«Pm f*tm fcferef^r, c»i^tR «f^ vuftti ffcfwri ^pm «rr«» 

wi nt«n m i ^Hwiot s®$ jPwrflitft ^ww fcfon 

^ wiw wi%ta ^firai ^t*r j ^rfiwurtir 
sittifos fafafi ^wcm w fr*r$ wt ^t^rsi 

C*!tt* Off^S »IH! *nw ^ C*R ^^51 ^ irrw ^C<J I 

^ wpp *irai i 

# 

%$?r W*T *9 ^ %P5^ f=W> 

i *iw* wsrii c*wi«i ^nii «rtft i 
v «jfa% *tw =it=n 

^ wri i 

^ ^%i <?icfl« <?tt^iP5 «tmt cwfcs *rtt (7H ? 

^fa% ^?tf*t wtei fcfai ^tlJWW *ttwi 

*RTfa ^ BTpr wtPi rfwri fwratpr wim 

cfcfarl w *m %? frfirai ww, w c^ eff^r 
^?f wwt* wsi<n *it^ i refara %^e ft* <m*\ 
*riifci <itPf ^f£ral wtms ^*f wot ^r fcfat* ^ 
rfp6 wsfsn wc^i c*?f<rra *rt^ i 

S^tre *R9[ ^ ^t*w c^^l ^^*11 ^H*NK*1 SfCTI I (Tit «EP 

<£$ cnt^fa m **ffc« carfare *rr«fi to i 

*}fa% ( Equator )v£| ^ ^1 c^t^f W$ srl, ^ 

^ uwt ^ to i 

<^m %* 2 wfa r 

tor* c#rai it*n ch* mcro fswWr vtwPct 




ft « cm? 




r smi (Trroftsu^ m i « mm ^ ^ 

^ ^tOTR ^ S5t*t|f 'fftr® (/SWftftTS m =n I Wl <?ft 

ftsj >nft ^1 ^»rara *fiem mm *ift 

csw i 

«3ftRfa *k wurfro ft*w«n wi i 


cm* *s$jm ^ «npft*i to, cz*f* m* 

m »rotpi **w*t* ereft*i to i wara ^ fare* ^iwi 

ftmi "ift* =?ft i ^rfR *rotv 5® nftti 55^ ^TOTtft^s ^%i ^p\ i 

55 «jf 5 tffc* < 2 f*tft«i ^firat* *m 55, ^ ^^cn 

mftft TO, w ^TC^rl *$& *m <71 ^tOTl 

cw *fv(| 5C5 *tftre *tff 31 I W 5E3R $*R CWTffFRT 
m\ *lftfl «t*K* TTtftfl CTO I TTtftm C*rfTO ^Tffiifl 

‘•jrfjtt*? ^ *mfa*F mi nfro ^wn ^ttpw arre ^Pm «rtft i 

Ipfoft ft? 1T?1 555^*1 ^ 31 I 

^%r?*i w c^h ? 

5® «rcft*i 3ftm *rct. *jf^\ « 5$R >r(wt *rtf*Rrt 

$*ift5 ^ <7it w 3ft 'jfttfl, 55 « mt *m c?wti *tw* 

^ctR ^rt*ri 5C5* «jtfc *fftfl *jfWft fro *rtfro *ftt 
sn i to *rmi ft|^m cwftire *tft 31 } ^ p 



fa'SC’R ? 




enfant* i ^r vs #rai s\*\ 

^tsq fs c^N re i 3 $jr? Trtfwi stfaos nrc<r 31 i <?$** ^i*Pw 
atto^ c^lt *tteri TO i 

te F5 '« ^CTO f^CS rf?{Us *fffircf ct 
fiw ’stfratfi ^1 srtre i 


^s^i? fa Hr 55 <?r ? 


afhwiw %wtt*nr f^-WTO»ra sitfaui 

1 istetiff , ®rf^tc*f?f *k ’ww^s f}^ fu i 

dfc 3[t^ ftft* ^T? 5TO «rtpf I 


fal OKI fit ? 

<Il^i('Q^ M'S'! I c*( ^£33 'ST'I (temperature ) sflif 

^ ffcf&f ( zero degree centigrade ) c*WtFT ®r«T <r?^ <srfat3 
tom vffa, tow ^ jfi 1 tftre ^t$r ^fomi ( snow 

line) TON ’jfafhrcTO C5W $TO ^taTOW <&( ^ I 

( Tropics ) ^sil fift? ib-®»® f T> ; f^ ^rtCftt’RT 'sftW *f 

9 l^t'A ^fi srfij b - **® ^ ^tc?r 1 

, TOt? Off ‘StWC’f '3>TO ^N1 Jiff'S <i|<F ; <71^ ^ (T^p 

dim for jm Or i 







































ft * J 


i“>y 



Calcutta time ^ Standard timeij^ S.8 


Standard time ?n^f TO EOT l 4$ ^wtfl 

to »it*i i c^TOs fw ft? to i 

C?'R W ^tPI, WWt* 

C*\$ Wf ^jm ^ Tft C«W ^Jtw ft$ ft* 

TO ** I 

^ww* ^ftft c*rt»ra? qft to* *fft«i ftftm «*•#! Trft ?m 

4ft fta *i *8 *$t* <«$ *ift $ftm ftfm 



C*R ? 


W 

i ^c*r ^ —= 8 ^ ^ 4f®t 

*tf»l | 

*(f^?hr a *tf»ire ^f*pFtei ?$u$ ^ ¥tf% •tPBPf 

sitatw jto* <5^3 i * s fiftfc *ror 

stf-StCW ’JCfrfWS ; Calcutta time pfcTO Standard time ?1 
Madras time ^VS *8 fsrf^lj l 

« Hr* 2Jr«<f fa ? 

^ 4^81 f^RUT? I ^ijC? c*r 

^r^tsf =*ai *rft 5H i cut ^ wren ^ms% TtOT c^u 

•tfirc^ wft $* sn i 

.siFsfa ’srfatcs c^ti> i ^ *[f^t i istftffaf 

*!CT awf^pl ^C<t I (TJ^RJ *tm* $?TOT* TO* aRW^ 
*rfira&{ *df I 

§B6 ^firsrra efa 'smtai «rtfaw 'stwiots c5tc«tt 

^rai c?t& 5a <?h ? 

*P5 'STf^l 3^*1 5?3J I ^ ^5J ^rWC*RT 

sp ^n *rtra pfaw «*foipr 'rornr to* *w 

cstfe *f*n ^rrt*n aip **i p i 

cetsrMtftfa? 

'o? ^ *iw Tt=i ^urPm p f¥t ^tf% « ^ *ft* $pr?r 
fe*nr «tPtra i ^51 aw ^ pt ^rfir ptk^ «ts ^ *f**t* ’rot 

^ I *pt nt^ f *np, *tp pfW «?N vift TO* »p?f sire *finn 


ft a cot, ? 


' *n *(ft*i *t* i c5t?n *tftra *ti ftc«r *mr **w srft i 

•n $ft*i ?r$?t* ci&i **i si cot, c*% *(ftc5 *tt¥, 
^Nfi apwi *f ft*i ft*i nt*i *fca i 

^WtS^C 5 !^? 

*ifa*f*pi* ft*rra c* p ^r cnts w*!* 

$?, fcnatetfa i 'srworc ■mar'e aft tpwiftat 

[ «Pl* *s#| ] *»Tl 3* J W StSl Sift'S ^7 ^o sft^ W* 4C? 

*t% *$*i wtci fsiwni fs^<i *$ts ?finri *i$re%7, <?fe TO c*r* 
** <?m ft a c^ts sptucM stsi ft** *tftF* *wM atft*l tf*i 
*$*i ftratft* i eft ftra* wij Jft*taft «wra c*il*wn .ft* 

ft* *c* *fa* i2tvff^e| ?<ftcsc^ i *(ft?hr 4*it*t* 

rfm, ^ftff at*t* ft*ft *c*t fts? *c* ft ift*r«ftc* 
i»rft*i *ra i ftaft ctw «rt*t»r pt*w *fft*t* ot* *t^ 
toc* arc* 1 * *f*m ?tf^s *ft*i ^d i ^rt^r<n eft ^gj 
&sfi fta *fftre or ft i 

o*ti> cstT? ft'aaft?! ^rfftttft ** i *a ^5 

aft* c^ts 5 l *rt«n c*fc* cw*n faro cn ftt* ^rft*rft fam c*ftrft 

«rff 5fd^5 1 

aft*i**f wn fc*i *r$ts fe* c*ns *ftfc p si 1 i»»b- fttt* 
'“•cr*? ^15 ^ ^stfta, aac* art* *«•• fci, *iftftf**t* <4* 
*?* fs^rs atwct ft*i *tc? 1 ftt* <rcts *|f«ftl* *c*f ct w 
at?i «••• *ft* j*fts ^***rats *ras **t *ic? »w ,^t* 
*wa ait* 'Jso* «ns srt^ ^c* '©fsc^ ntafll ft*tft9f 1 *tf6* 
^^rftca* >p*tc^ w ^tcn* p c* ^ tl^N *r^ 5tf*%^ 


«cm ? 


*•8 

arfo «« ^rl Ttcw to to ^mt^n iwtt *fiw 
ot ; «w to 4 *f& ^ mw <$\m TOrcm ft* *f%i fH^sfS 
ftwe vtftfl ^viwils* ’ffara w i 

^sffa'Q qft tocw sr$ cro sum Pnri *k* ^1*1 
*&»r TOfa wm to to spuft ftfo* ^n i 

•tfaft co? ^1?rai ’i# ^1 *r®^ ft ? 

w i ^n^hr ^lc5 ^ ^ftro to cmi P^ro <afc «» *fe 
'am Wat ^ft?n w i ^c»i * %5^ ’toot to 

ms? mi ^cro* mm i TO'Q ^fro, srm c*h 

TO %ftro ^ sStai 'Btw «iPrai *tftw i 



to crora <fmra to bt^j ^t^hrei 
>i ^cw 'tojtoi'Q ib^s «r: io 5«t*i »• ffe 

c^itf%'5 tow 
toj i 


* i art 1 #* w fwi >*»« %i 

*5 

8 G 

mf^ w « 



tow tot i 



« i. TOW « >»>8 ^f: 

«4 *lfcf 

✓» 

00 


«tro wtrow tot i 
^k*n— 

i i to mro *jptf ^aitnw tot® mfro> *frt, to 

mtap^l TR5tWt «WpF*l ^f^Kl ^tfro TO ^1^5 I ^Ttf5 mmtcw 



fa * C 5 ^ ? 


M si TOft? # 1 * ^rfast 

POT l d$ wn #nc*r* ^rf*fai ?l 5flTOfa stfa i 

4 

* i mf*# *im #s Vf^rt^f qrws* 5#s #*i 
C®#^ &1^n %| 5#5 #5 t # Wfatfa Wit? *1P¥ ^v? 
w t? f#*w c#w vij^ w (?\ CWRI w fwl #1 
f*m ^stst? ^fa®i <£& ?fwi 5i#^ i 

«i *rtfa*i ' 3 rt$ 5 iTififa ^’i^r ?tra «t*tfa ^fac*i ^rtf #5 - 
# 51 , arrai ?fai TOf# c?fari #s i #re to * *pra 
'srraTO? ?* «q srtfas i <itirw ^rdifafa <rc c*i *faf# 

5? #Itt5 I *PW JJHlI ^st^H wfa^i ** wrt mf 
^ #5 *rfamr 5i# ^rt#$ ntw i #ro tos to*ii 

« *rro?rai *ro 5i? is*! i 

Jtm«l1C*n J^jSf [ Sarga.o 1 f% ? 

«► 

^TOTtfa* *rro, TOfam fare ^ iwn »rt^5F ifC9« 

[ Sea weed ] c*lfaR c’R «tf^5 CW1 I #t# 

(^tfatpiwrl fataTOri *raar =n? ott i #fa tot ^ *ifafar* 
«?to ?fa tom ?? “rstft M%i sflfarftar* tou far c* #nt 
si wt w *ifa»r to? =rt$ i >»>•<$: 

*#5R to? orNfarra #? w fan ffatro TO #n v\mn - 

#5j # ^ra«ti fwi -swf^fa #i (M i ^pn%f 

TOara toj TRt^ ^ *rfa, carfafft bw i fat 

CTfac# sfare *tTfa? <3 #? 5tft TO fat STftl ilfafapF CSTS 

?f# TO, <# V® 5^p? *1 =TR1 *jfafiw ^fwtft C^t!T5? ^ 

55ltf515d «fl| TO W5 ^ I 






ft* OPT? 


It 


7 *. 


ill 1 


f/j(k 




ferfffepr fttpw *iiRf srffe ftfirat 

wict cw ? 

<4 faiftai ftW fofsn, f3r ^Cv5 ft?TtT> Cfito* 9 ffr®* 

■ 

•sterna fSirow *t*f ^ i ^ 

fetforra wi cn%, c§ ifo ^rfaRTg wsi ^t? 'srtetrsra ^<Tfr$ 

^ «jfVCTF “tfe ( gravitation ) i 











*rt**i to i to ^rai cTO <ro *rmc*t £ fwi to to *|Whr 
*fl*rW TO^il :ti *rrftsl to fafim ^tPi i 

^ ^9 ettfto «tro *tf*sf^ <stptFtfi ^nfrohr 

'SfPw c’fMqjt* 3 T*pf «jto ftPnwi ^fiim f«wapi i 
3 $n fci tor i ^Mtw < 5 Tt^ *«t site 

’rf^s cwfal ^t^rrt^cnn 9*n $t*t* srca^pp i 

*t» *i#t?t tm % sfe ntra, srtsm ft® ®m^ 

*rt <?h ? 

^ «tnm ^ to ^finn ^fro sfai ^ ^RpCt fro «nw ^fros 

i 

w TOit^ 6 ! i 

■ vfl^St ^pfto cw i to stft b-... in^u ^k 

ctocto cto f^ji ?ku$ «mi 8 •• • ajt^n ta ^tc« ^frs i 

^iTO wfre ^cTO<r to3«i ^fkro i ^ cTOtfs- 

^ TO^tc* srrTO*«i to \ k$ srtTO3c«ft to^ ercro wfa *wiM 
ft$ri TO ^[fs pi Rl «ltfTO TOTTO CTO TO «ltfTO q| i 
^ TOKTO I 

sieto *wtp 6 r «kto wfifc TO ^ 51 ^ to to? 
«rwf«r f^rfron to *mc<? ’rI&to *tfori ^ i ^ top ^ 
<seto *mctf? to to ^fpt? cto ri «Jtfroi $91 *tfro 

TO I P CPT? ; $TO TO1 31 *lflFOT CCTRWtft RlfSc^® 
*ifro i ^ *t%i 9t«ri ?i sn qt'on <wf& ftrn faro? to 
?fihrl i < 4 ^ to c 5 TO*rtf 3 ? *RfcTO csTOP *wfl> fro? f^ps 






OTI ^ $ CF3TO '5T3-OT ( Centre of gravity) 

?C*M 


to «t?-pra *m to frrto ^ ^§cto? *rto 
TO *?i ** *t*i ?*to TOtre > *ifrrc<5 «mTOi -m i 

«tfa *m*& wtrowi *rf?rai fapm to i 

mvfo «t* *mfato •rfs^tat? 



( Perimeter) ^T 
TO « ^C*l 
snto f¥fre^ *rfwt 

?to sn; fti <ro 

^1? tfw ^ fcfa- 

Ttfro to to to 

r 

sto 

ww *M «rw *w 

*m<f& *rrto c^frort 

*t%i i 

vo^rtw ’RtTO^r 

to? ?wi «i ?to i 
cro «rapttffs stfro? 
5p3^f5 > vtf*» 

toTOl TO? ^T?- 
CW W?? fjPFC^ 


*tc* »w §?t? to? *np& to nro to trt^rm 



*>• 


ft '8 (?& 


cs&i nto i «mr ^ na to <xm «t?- 


a«n §*t? ctcf? to* 
to to to i to? 
wc?? ^ 

?toi c? to* to 

*fto ?t? =n i 
«*tot?t*i (Wi «t?- 
m\ *ns ffa to? 

to? to to to 
to 

TOi^n i 


5**TOf 

3Ff5 J*tt I ^T? 
F[f?fB ?1 TOt? *S^t? 
<?rc^? «t?nwi ®^rr?f? 


*tst? *f*re^?? *tf?- 
to? TOT$ VTfC^F, 



<71^1 ^ <TW*rt^ TOfat? C5$1 ?to *f%1 ?t? s?1 I C? 

??csrt stos tor i 


«rfa ’Wt«fo 'sta «rrc^ <?h ? 

•fitTO ?t®f ( Mass) 'Q 'StC? ( Weight) TO? ???t? I 
CWft TO< *T3?tft srrsr ( Mass ) m S? i W*\ 

?tc*i? ???? *tto&? ;*i i to st? fi&i ^c? *ff^l? ^totf? 

ten?i *to? ^t? ^wi» *?<*fa *fwi nfto 



\ 

fa «c*st? 


in 


ft* c*ohj ftc* i *c*r *rr**c«r* «t^wi *wn^i 

TO **rtfifa *t*i «ris* i 

Ttfafa TO*m fcn* f Wc<3 <«r ft** ^c* *ftral *fft*^s *tro 
to **, *rart* at? (Tit *Witf *ttfl c*rc»i <nt at?* to*i toI^ 
TO* to ^srrffa ?tre i f?TO ^f**i cwn faro c* to*« to 
*ft i ?* TO ?tc*J 


5t$ 


•ifc ?tt* 

TO 

( Mars ) 

*«► » 

*p( 

( Mercury ) 

^ »» 

wap 

( Venus ) 

•w» „ 

^*»itt* 

( Uranus ) 

‘Wr ?tt* 

CT’fgt'l 

( Neptune ) 

•Mr „ 

*tftat? 

( Saturn ) 

„ 

^?*'ifars 

( Jupiter) 

V'JO „ 

^t*J 


n-i „ 



r > 





TO-^O* 




>t<H>i 


H«*vn I 

like. . 

va *^'}*\ Z\^\ *** I ^ 



>flt ^ntr® *ftw c**i *t* ct c*-ft *mt<* to *ft 

•(flrtlc* ?* « <tt* 

T5C5 ?t^* at* * 


ta 





TO e ^ 4ft 

tof «c**t,gw „ 


>• (Tft 
i- „ 
i« „ 

« » 

* *1 W*f (Tft 


to sics ftttre * 1 , TOrfaft ’jfttftra >w to* to 

! ftt* <si*tffa *t«1 orti* I fSftTOfttft* (ft Cftt* Tfa (TO 

*tca 4ft w* *ft*r ^ ^ ^fsftft ^s* ?Pm (ft^f* 5 * *|ft^t cro 
&u§ 4ft ?^5T i §m <n vff^i cwft^ ft^rarttf^s (ft ctoi 
itf* stre TOWft^s f**i>*£\ *f»nrt ftftrt^ftc'ft nffca wtf^ 

,5 rffo I Cft^TO (ft^plft^^ft (ft?t* 'QSR f *l*ft 

'stffo Fjtc* I Spring balance fwi TO* ftfwl C*HTI fsfttn* (ft *f* 

f*^ft*ttf^5 cTOi ^tc* ctoi *wtc<6r to* nt^a ^ ssfti 
CTS'f^re ^sftft to* 4ft >s»* nt^a stc* i 

if^ 5 TO*rt^ ftfippr 

4ft *tt* *f»ft1 ^fft CTO WWp ?ift TOfiftS l 

(Tit to cTOt f¥?ft to* ^fiftl c^ftflTO *3cw ^1 

c'nra (ftfti ftftcft ^ftft TO* ^fiftl Piro i 

fro c^t* ftf*re *tta tsft iWte *fcn q*t *tre i ftf*re 

*tf*PT CTO ftCTOtTO f**fcft3f *TOl ftftftft TO* ft%| 

*ft; (TF* ? ftf*F$ *tf*C*v5ftft *ft^iftft TOfti C*TtTO ^I*|ft^ 

*TOft ^ftft to^ito to pi «$t to 

TO^c*ft *ro ^ftft *t»i *$&* fttfacro to* wWp TO ¥% i 
ftf* ^Wf *ttftl *t«rt to* *N» «ft1 stc^r (ftftfc* 




ft* CTO? 


cto cto tor^ «rrf¥$ ri, f^g TOfa 

TO «$#*«$ ^rfa's i 

tocrs TO mft 3FS to* i cro *nvqfa& ^qto 

TO CT C*raf^?t *rf^?r ( Centrifugal force ) *?$ $v ssfTO TO 

^ffWto fc*ifro R«**r R*tTO*r Frt i fro 

TOt3 TOlM-i 1f%* ( Gravitation ) RiJR *nntfc* TO fetfoH 

TO ifm] *(Whr CTOrf^jft ( Centrifugal force) 

fsfcfori cTOre *tir:?r ri i Rf-«Tt^ e i , nf^?i to^crt f®rfrora 'oro 
TO Ri TO ; $TO *tf%3 <2f®tCR CR^ falTO* 

$*fa fifths to c*wi fro i %toTO TOrf^i <st®t^ 

»fl$tCT¥i m fo« crorf^jft "tfror eiTO «iffa '^fs 

^i 

fa^TOTO tor to ??^TO ^§1 TO1 R^RtR I <*fw: ^pm 

^fTO *6Tfo TOtM 6 ! TOtTO 5 ^ TOT, CTOlfa^ 

nfo* ^tsr to ^wi Nro i cTO^ 5 ?, ton f^roTO TOrM«i 

tvv TO TO 4R* c^f^fhfe X v? TO l CTOfrsjft *ffo* 
RtTOtt f^lfte tTO *totc<?r tor i to 

^ ^ -rfror to c^tR *rotc*fa tor froortl •sfwt^ w? 

TON xv?+tvv = t?x TO «mi ^PF^CRfl C*fcTOCT*TCtPfr 
TORft?TOTO^»> (TO^CR, TOlt CR¥fR*?C® »l^fl TOCR 
>3* c*ra ^cr i 

ftfro ^icr tor ^tferoi trod *pfro b%r ri, reR ri *rfojfa*i 
« (Trafi^l ’•rf^TO Rffoftl * ^ *fotf focw $*fo «JTO 

fast* ^fa* I *t*Wl **fTO spring balance TO^t* 

TO1 stOItTO I 


fa * CTO ? 


>JS 

TOitTOn* f¥tfte cwfa^y sito* to 4 *f& to 
c*tfro*i cro fitc$* *tfacro to *tr^ro ^ *ft TOt* 
nfa *mm**i ifror *to *$ *sw *$c?t <y\ to cto 
•frtc^ TO to? ^ *^t* sfl i 

TOJt**TO totoj c^Tcto TOjto 5 } <*TO9 to *1 to i cro 

^TO*t TO *ro to, c* scat fam 5 * *1 
•ttfro i fit* *ft *rffo3* far **, TO1 *$t* TOt* TO 'sjfq^s* 

«tfamc*t to *** »w *$c* i cto *jfa «ffe 

*ttfro KW fa*! *[*c*ft v5 ° TOt^s *ltfic* I 



«im^? 

*tfarc»r« tos TO* «rffa* ^rtfa *tjw i #rro ffa TO i 

am TOtfl *^5 TOTOt ffr *$TO I 

^tc^? 

fitfa *!* C?TO I TO* #TO fafa ^faTO faPR, TO fafa 

*fa TO I TOtCW* CWiTO C*tTO «1up* *3 fafa 4TO* *fa* 

*rfa fac** i <rotTO «rsfars «r* faro TOfa fwr ^rt*, (TOto: 

*%** f^*3 ** i $t*t* to ** ^fa-*rci 

imwnr fitsfa® i TOtc?* cro faTOm *tos $tro to 
«t5fa^5 *Fwrf»r*m *TO *fasn fa^troi’ to ®t*tfav5 tor i 


fa's cm ? 


foltcm csttrfftl'fc ( Protestant) st«fR ’StTTff^® \ 

ftmra RftfW (Archbishop) 

'Q m w i $tTO* *rm ^rrmTO 

mi i 'stffat? dro trtr 

fctt*ra ?t% Rfam 'To i fmcm* *rtm ^rsnmn 

to <d$ >^*W >rTO<f ^flnri tafa® m i 

5p|^ c^ ?—erffta ft-mra 3*tfe*w *mt^ ^Pnn i 

f% ?—arrito f^-tc^rsr jnwffcffofir ^ at* Tff^mi atm 
f^f^r^s «tt*rto ftrw i «w* f^ratfro f^fvs <§fe a?fmt?r 

*»*• ^»nr *jp6 v&vr m 8»«* ^?nr i ^1 
«m? ^ ° ° ^651 #rcw froifWr sw. ^vra ^ 

TO* ^vzv$i ys C*R <TTf^t<T mr I ^1 *Tt5 »i* 

* 

^65 i t^1 farTO *fopg °i» stf 'mzw *'»,••,««• tf'Q am 

qTf’Rrtfai i tro c*aito *cm tos mj *cn*fr cvs totI* *m 
am m$vn mi m i 

1% ?—5rf=rrf^^ 'Sto totwt wfan *ftfs *%i tfas 
**cw ^ wi m i fww «rm *tro ?<ro* *i?fa srI 
*it«ri m i farm* w s ^t«?i Rf^*ni w *frnrt tsi *m ^to i 
TO tcra cwra *m srcs: i 

W«w 1% f—^ *i#® -<t%l foiti* frfcvsra ^f%8t nfcr 
mi ^t% i ^rsjtm qfwi *tfar ^t* Rfarw 
cattfa® %i i *?*<» % fct* 5ff% TOs ^tfm \n , rofai mi 



fa « C*R ? 




c«W1-^rl ft ? 

-sttfa *1 ct Jfaw*r fatoftl spinr ifteTOl ^ cwi^»rfj 
i «rfa ^tf% toto TOt*TO ^rgt® ^ ^ sffa 

$tfar tof*i wrtorat t*tre cm faro farot* far i ^«ro* 
fast srtfa tot sjstft fart ^ ^itfas i tstre fast 
*ic#«.f£ c*rcTOt? tom facto® stcro <$rto <tr*t cq*6t toii 
c*e*1 ^5 i tTO «nfa* C^tst facro m «itfac*ie 
4bfsr ct «m 'Q toro t?i *rr» tore ntfira, <?it «rwf « 
•tfart^ra ftf sfa tfato 'w tot ’itfas i «m fcorc** a 
fto 4 ! *lT«n TO, <®t*1 i **» It: TO{^5 to i facro fa 

*&re iifatf «itoi totfa i tsi ^tret affa TitSn fto 

& ^CTO WJ feTOf I TO TOTO uqt ^ 

(Tit tofaroto 1 ?t® i tft-spf *itoi toc*r to tofarat®. 

•m If: *jftto, fa^ffa tofanit® s <m Its *j^fpff, $®fo ^ H: 

I <£tt?l TO«*<> toll TOtWTO faTOI *lt«n TO ; 
®1TO TO «»8 Ito t^l TO l 

torft ®tTOI >*3*, It to €<CT «|TO to® TO i 

TOfapW TO? (>*>*» It:) 4Tfa to ^«TO to* *ffa^t?f TO1 OrC-t 

oqt TOfaTO mi 'toret^ I ^t'® isoto Uto 

Ttfa 3to TO$3 To I TOtVTO to CTOTO tosfa 4 ! TOto 
Tf=t »lte tore to TO I 



fa « cw 1 



StfSTW (?Ttf ( Marathan Race ) TOK* ^ ? 

85o n* TOtfc q'firww iifato* fari? 

*Rltfa« ^ I *lHHf *F*rfo «<W fast* ^ 

fafamtfa^ 3tc* ^ <3fa «Trt fafaifffa i« caFft *N fjftrl ^tP! l 
^*nfa *w * fjfcri *rw* ^ §*tfas 

^scss *d> i ^rf^t 5 ! ^fafaf«p c^Prl-^Ttfl ^sj srl*m orM 

*nrR ** i ^ dtc? tfrefa sra fafatffa c3Ff*i *w 
ff&ra ^ i 

Pumice Stone f% ? 

S l ^ 

*it«rafafa* *r8wfa ^ *i\ « c*Ftwi em i ^cwfel 

■^fatw* cwt* srftt* to carfare i ^tfcffcl' cw c*ifa*t* *m 
*H3< ^ssts c*t»n ®rtfa «rtfa **, ffa &ftrt ^rtotsfatfa* ^ 

^T TOjffa 5fC*t *t*t*j4 ft* TO C*Mt 

srrfa «rtf*r fc«fa$ t&n Ttfanr ^stc»i i *t* %s*i 

mi TO cwt* I 
% 

^tc* fafa ^m\ fatfaw srtnl am ’ftfart *fa*t* to srsstt* 

TO1 ^3 I 

TO ©ftc^ «5®R SW TO *tStft»l ? 

itk’ff ^?iw v£pf c*ifa* («tt* 4* «rt=n) <st* f&fad* 






'stsirsg spa f^rtipt c«t?c«m 

>»*» IUctt ^ts§ to ^c® tro ?^c® faro 'Stc^p mrfR ^rfftc" 

TO® ^ i 

^ 5FT®I? fi|f »T5J^ ^ ? 

%®TO*f TO*1 *fiR TO® ^rTO TO I «RR ’ftt? ft 

? ®to to ft TOtfaro m *tw ? 

* 

%s tot <tr ? fosrffcrc ijfcc® H®j TOtf cTO wTO *t*rt^ 

=rr^ i ®tc*ra ^tTOTO to 1 ots *$c® TO? to 
?tft?r c^, an c5 ®tc*fa 'sister TOsl *tft rot TO i cro 

«nw $*< fforcr TO TOTO® “Nst TOtr*f ^TOsI fwl fti*H *w 

$*, ft* totcws cw^'Q to *fftc*. 

W TORI OTRR ^ tort totct ?£ TO 1 

toss* to ctc^i TOtft? to Rtvtcn f*TOc® m foil wi 

Wl I *15*1 ^®Jtffo W TO Rft TO TOW ( conductor ); fc*| 

cto ?ftn oteht to -Tf^^r TOten faTOt® *rfat 31 i TO 
’fiw to TOqfa ?ft*r tottc c*ttn i TOt* to 

RCTTO® TOWl ; TO C*fC?* TO ^1 CTO *foH TOc® 
*ltw, TO^rei tot TO frorfo® ^ 5fi i 

*r% f%? 

*it®*rl TO® foil TOfo cTO «‘ ft TOl TOt® *ttnr, ft faTO 

?ftc® TO ? 




1% * f 


^ c*R *twctj «ifa ctw ^rtt 

*s, ^tsi Rfa cwr toi ’ft^n *trora Jtan <fl*w ^ vi 

ItVI ^to C^ w fall ^ SIC'S* *tar ^*13 

; :to *tror i pfr»i wsq *$f® $F3 *tto ^ sfc^a ^ 

■ror, *rt*t* fe?t* *ifa *p?I^« sto return *ir* toi i 

w?* u$ '?s:«f?i ^ terras ^*tfs* 5)^5 nf®»n f&3 *w* fan 5tfd* 

i to spfin *to *|TC* i 

* 

totc^* ^ tots ^rft w% *i toc*ni & ^to ffai Rfa 
_^w ^*to ^ *rfa Ffat* 5(3 *r**T* ^c* i \*t§5$ 

^?rto *dr^ sttoi to c*fc *i ^Ftd* Ftroi *rt ^i fa®pr *rtto 
if&fl *nr, §?t* *tto c^t *R?to * h\ Rtto, flfcnrts *(dftr 

si® *** ^ *ttoh»t *tt^faii mi5re *tto *r* i 

®?C$* ^ TOf* mi (TftCST<T J^5 c*r»i *$ f^rf^-5 uto rtc* 
I* to ?pd c»w *fan *fa i c* <wf *tf$ «irs ^fto ^tc*w 

^to ®TT® ^C* I C’ft’lTsfn '®PTS<f ^ffa arts ^C* 

fcflcw *^& c«w ^to *ttc* i *rto *tto wte to i 

<$%¥F( «tt%t<I *%t%»H C 5 ? ? 

RlCTW^T* dRW C**l srfC^ ( Alexander Graham Bell) 4? 

Rtc*ito*t^t ^ c*fo srror sm towtw 

i 

Telegraph T[S «ft% 1 ? *fa*ltfc#W CT ? 

, Rtw»i c* *a ws >it^ppf to?i to w :«w ««PF 

>*•* ^Ttofil TOR I ^ cWr-STtR RtCR 

<jt« i 







iH» $t!R? i^lMW vgffaf;^ ^ ^f* 

'®rff^^t^ ^c?r i 


aiw’jjisra ft ? 

^t<^5 (RtlTR 3t(R WRt^t 

^ ^ $u$ «f^f Tm fmm* i 

'sifssR 'rotit $Fs rto ftsfafas ^jfaftaw ’fr&fr' 

•flfcfo CWfl 5? I TTWlOTI ^IT «TR *W $?1 I 
1 I *|?tf fwR ( Physics ) (?$ *V!« 

Rtfo^tC 5 ? l 

* I Jm *»rfiF?| ffafo ( Chemistry ) 

vs I «Wt f&favfl %rt I 

81 oft wm ca& qtftfera* i 
a I <?ft RVft fkVm ®rt^ WfG *ttf% etfo&ts faft 
tf>&1 sfolllSR ! 

^rttcw c^*i ^ *tfa qtn storr catc*! *j^fm *rfei- 

i <2r^?r Jfffej fauft §rtww « fill* *wK fwto 

fta^ wr 1 ftlitfi Ht3rtf#*i« sw* m* ^•’r item 

* 

fHffom dft*tW Wf’ffl >PW &5*l TO* #3 ** 
«t<rc^ tot ^*tu c*tt^ 3*TO *rt« w 
suites. RRtcw c*ita* *«n i 




f» «? 




eri§l*wtCT 

i i fipinra f*Rrtfro i 

* i Jta r^PT ®pri c*f^r i «ta ^ftaa 

<550 ^ ^55 to %r i 

»i ifa ^*wwnnr C3t®*t ta witpn c aw ffiflro 

. o • ^ ^ ^ i to* '5tc^c*i<i *$& *ttc*r % top* f|«r i 

s i iFto ;m f**fjt® fail f^f®^ qpifear 

cwrot* ^-f « ^ ^f§ i fo* ww toic** ^Tt'S 

toi *f*rai c*fa an i 

« i eir&fa «iwi i ^fro 

wtc^ **l*t% CTfartta* ftrir* ip ^ «ro 

sHtfro i 

«* i <«if*rci *fanr =ronr yiffe tohtpi* ’rctft 

<?ffa i ^r?t?r *t% fat 5 *® i 

*> i ft*tc** ^ttcwrtfarai toc^s *w cwfattt 

TO *ItC»rt* TO ( Light house ) | ^r| ^fftWt^l CTO «PK* 

ftffo %i ^ t?l* fc’ff** *rftrpwi «*w to ^ 

- ‘€*1 *t^5 I 

%>f%? 

* ^ «f*t* art^far* ^ i vsj^ sfa toi ^c* i vg^ffal 

nffac* ^Rrai eta cw^; sstsrra *Rr »Mf*«( §*ttoi *tflwtf 

f**1 TfsftW f*3R *«r I 


f¥ « Caa ? 


*rr«it?«i «rR?tsfRt w f¥ ? 

( > ) ^ras a^fa W I 

aaa carareai *rHft ares atfaai ^c? xsaa afaie? *$ca aai i 
^rPta a*ta to RTare*ta ^ ^taa afa^rrea atfc *t^wtfi 
ato& Rtfsrai sate*, ac* ac«r ?T?rf«e*ta ?speaar'8 afcs arfaai ^f? r • 
«nca i 

(*) Rt>ta afaara ^rate*ta w i 
, aaa ara?ai ®rfa sftre ^rta$ aca ?aa ^fae? ^ca aft/- 
^wn Rtaa i ’tfaaaa 'atarf'sara atfwa m ca% ^a i ^ ^tsreaV 
elites ara?ai «rt*r Rta$ afaai caa i 

%'S ^5 ’JSTBtC^? 

?aa al$ «fta area ai •, atraa - a«tea t^tai ^jttal area 
afaai ^r*reaa ^»ra ws ^farc? area ai i caa ai «J4 faateaa to 
sr %a ^ ^tai area 1 

fofafrsrt?? 

ai, aal atw ae^ i fcji ’sajarit «?la i ^ai ate^a a? f%a 
are? ai. tsra caes ate^a a? *T h at$ i ^ra a^ ^asa %aa 
a? aaa i t?l ara faai fa:ara *ia i 

Wrt*W W *W ( Tunnel) CWfo ? 

•a^a aaea arf&a a* faaeaea w aifBai c*rftta aa aarta. 

^rrfa f??a fwi cacaa wr^a nw stares i ^tea (Tube Rail¬ 
way ) fgfca caaaa aca i ^afc caaaa a^scaa 3 $cs 


fa « C 1 M ? 


'’fai mmji fafi i hi forti i*» Mitels faf cs^t i tsfa ^fMfls 
tot m *w i 

^IWFl ( Artificial Silk ) ft ? 

mtmi 'fcsws arrm^n mtmts*i ' 8 rfa*ttits m «in *s 1 

. w <^Nt «rrpr ? 

Sfetfa* faftfa, it*rw ctw ^tc^farfa^ fMifes^ ^faiw 
Mtesi sts 1 'ireitM , *tfsitt*r mu itwfsits cm%H 

IMMtMCSS blfRti ? fa ^Cl mm 1S1 H I CMSttM pi MtlCSS 

swj mh stti 1 mtcm mm iMtfcn i« «n Miifas* 

MtMCSS M&S efCSM 1STM HI uq^ MSM ^CMS S5tC5 Mil Mfafl sts 1 

it?ls ms ^ MiicMtMl n «rtsts Mtcts mT^tcmt ^mcs ijfasi m^si 
mu stfas ifan «rasi h 1 

srtfes TORI ftftwi sl»IC« *ltol C¥*t ? 

Mt% MtCSS 1M1 CITS CltS CMtCM 1S| I ClRf'G ifaiStS MM 1 ? 
MtCSS CMtMSfa CM^ ItSMtS Wt^Sl SCS sfasl Mtfa Mtci Mf%Sl 
ItS Ml I 

Aft c’tera wfli <?h ? 

CMTM MS ifsCM MtESf MfCSf Itl Mtfasl MTS I Fffs Clttl Ml faM 
CltU MS ifsCM CltM $tl MtCl Ml MtS faf 11 MV H Ml I IS 
Clffl MtS CltM itl Mtci Ml, CM^M^StfastSItM *ltesl 

StS «W MSF |S I 





5HtI5 *lf»t fM ? 

Kfo t5 srr «*rW^j ^sri? ^ 3?rc 'Q 

fwi *tro cvpt to vwCTni <?& to<* 

TOftt 'TO 5$51$ 3TO* ^f $fo| TO *!TO 8P1 w 

TO fiffcfl «FWCTBf Wffi >CT TO $P5 *farl *f£® I ^<tPj 

TO®R Wffi TO ^faps TO; W TO *rf*IPl x£7- 

Wl TO nt'QUl 31 I $PI 4 &\ ^ TO mt* 

^r, crol hw TO nffl wt*i m ?n i 

* 

§E5$5| SHstfafl C^t 5 # ? 

\ 

TOfTO (New York ) 3’fC<J Empire State 

Building ^tfwl I fel &W >>8b- ^ 

tr« '®B|1 TO I ^t5 CTOf*R ’tTO *Tffafo 31^*1 I 
^1 *(Jlfl TOffa f«WJfa §CTO 88 ( Eiffel tower ) TOfl 

\5oe ^ <5^ i§5& | 

•fftftcw ’Tot^ ^*1 <7FWa ? 

\ 

V 

t 

California <2tPft' < l $T»]?F51 ^°, oo ° Y;^ ( <Stt3 

5jt^«l) I ^13 Q * 0 0 0 Y;T> 31^1 l 

7W\<& 








